DAPMALIUSA U PAPMAKOJIOI'UA

HayuHo-npakTryeckuii ;xypHai
[lepronnyHocTs 6 HOMEPOB B IO
4 uronp-asryct 2016

CsugerenbctBo peructparuu CMU: TTN Ne ®C 77 — 53041 ot 04.03.2013

I1aBHBIH pegakTop

ITerpos B.I.

akageMuk PAH, noxTop menumnuHcKknuX Hayk, mpodeccop (r. Bonrorpan)

3amecTHTE/H ITIABHOTO PeIaKTOpa

Amxuenko B.JI.
Konosanos JI.A.

JOKTOp MEJMIMHCKHX HayK (T. [IaTuropck)
JIOKTOp (hapMareBTHUECKUX HayK, mpodeccop (. [Tsturopcek)

Penaknmonnasi kosierus

Amnnpeena 1.H.

Bybenunkosa B.H.

JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. [Isturopcek)
JIOKTOp (hapMareBTHUECKUX HayK, mpodeccop (T. Kypck)

Bagep U. PhD, npodeccop (. Bapmrasa)

Bopoukos A.B. JTIOKTOp METUIMHCKUX HayK (T. [IsaTuropck)

Benuesa M.H. JIOKTOp (hapManeBTHYECKUX HayK, nmpodeccop (. baky)
l'annuesa JI.M. JIOKTOp (papMarieBTHUCCKUX HayK (T. Bomrorpan)

lanan B.B. JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. [Isturopcek)
Sun¢ukapos 1.H. JTIOKTOp (hapMarieBTHIECKUX HayK (I. MockBa)

Kayxosa 1.E. JIOKTOp (papMarneBTHUECKUX HayK, nmpodeccop (r. Cankt-IleTepOypr)
Kypxua B.A. JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. Camapa)
Jlazapsn J1.C. JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (. [Tsruropcek)
OranecsH O.T. JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (. [Tsturopcek)
O3zepoB A.A. JIOKTOp XUMHYECKUX HayK, nmpodeccop (r. Bomrorpan)

ITerpos A.IO. JIOKTOp (hapManeBTHUECKUX HayK, nmpodeccop (. ExarepunOypr)
[oropemnsrit B.E. JTIOKTOp OMOJIOTHYECKUX HayK, podeccop (T. IlaTuropek)
[orpebnsix A.B. TIOKTOp XUMHYECKHUX HayK, TOIEHT (T. [IaTuropck)

ITonosa O.N. JIOKTOp (papMareBTHUCCKUX HayK, nmpodeccop (T. [IsaTuropcek)
CrenanoBa 2.D. JIOKTOp (hapMaleBTHUECKUX HayK, mpodeccop (T. [Tsturopcek)
CricyeB b.b. JIOKTOp (hapMarieBTHUECKUX HayK, TOLEHT (I. MockBa)
Tropenxor M.H. qneH-kopp. PAH, nokxrop MenummHCKHUX HaykK, mpodeccop (r. Bonrorpan)
Xamxuena 3./, JTIOKTOp (papMareBTHUECKUX HayK, mpodeccop (T. IlaTuropek)
UepuukoB M.B. JTIOKTOp METUIMHCKUX HayK (T. [IsaTuropck)

[IeBuenko A.M. JIOKTOp (papMareBTHUCCKUX HayK, nmpodeccop (T. [IaTuropck)

OTBeTCTBeHHBI ceKpeTapb

Kopsnosa K.H.

KaHauaar papmareBTuieckux Hayk (T. [Isturopck)

Aopec pedaxyuu: 357532, e. [lamueopck, np-m Karununa, 11.
Ilamuzopckuii meouko-ghapmauesmuuecKkuil UHCHUMym —
dunuan @®Irb0Y BO BoneI MY Munzopasa Poccuu

Tenegon: (8793) 32-44-74. E-mail: pharmjournal@mail.ru; rio.pmfi@gmail.com
Ob6weounennviii kamanoe. Ipecca Poccuu. Tazemot u scypnanvi. Ungexc 94183
®opmar A4, Tupax 1000 3x3.

Kypnaa 3apeructpuposan B PUHII (Poccuiicknii HHIeKC HAYYHOT0 HUTHPOBAHUS),

RNMJ (Poccniickue HayuHble MeqHIMHCKHUe )KypHaJbl), PI'B (Poccuiickas rocynapcrseHHasi 0u01moTexa),
BUHUTHU (31ekTpoHHBIN KaTanor Beepoccuiickoro HHCTHTYTa Hay4HOI M TexHu4eckoii nHgopmanun), KndepJlennnka,
Couuonet, UlrichsWeb, Google Scholar, OpenArchives, Research Bible, BASE (Bielefeld Academic Search Engine),
ROAD (Directory of Open Access Scholarly Resources), Academic Keys, DOAJ (Directory of Open Access Journals).

Omneuamano ¢ OO0 «Pexnamno-ungpopmayuonnoe acenmemeo Ha Kaemuneooaxy
357500, Cmaspononvckuii kpaii, 2. [lamueopck, yi. @espanvckas, 54

© ®I'bOY BO «Bonrorpanckuii rocy1apcTBEHHBIN
MeIULIMHCKUHN yHuBepcuTeT» Munsnpasa Poccun, 2016

© Ilsaruropckuit MeuKo-papMaleBTUIeCKH HHCTUTYT —
¢uman ®I'OY BO BoarI'MY Munsnpasa Poccun, 2016
© Astopsl, 2016

ISSN 2307-9266
e-ISSN 2413-2241



PHARMACY & PHARMACOLOGY

Scientific and practical journal
Periodicity is 6 issues a year
4 july-august 2016

The mass media registration certificate: [T Ne ®C 77 — 53041 from 04.03.2013
Editor in chief

V.I. Petrov Academician, Ph.D., Professor (Volgograd)

Deputy editors in chief

V.L. Adzhienko Ph.D. (Pyatigorsk)

D.A. Konovalov Ph.D. in Pharmacy, Professor (Pyatigorsk)
Editorial board

I.N. Andreeva Ph.D. in Pharmacy, Professor (Pyatigorsk)

V.N. Bubenchikova Ph.D. in Pharmacy, Professor (Kursk)

1. Wawer Ph.D. Professor (Warsaw)

A.V. Voronkov Ph.D. (Pyatigorsk)

M.N. \lieva Doctor of Pharmaceutical Science, Professor (Baku)
L.M. Ganicheva Ph.D. in Pharmacy (Volgograd)

V.V. Gatsan Ph.D. Professor (Pyatigorsk)

LN. Zilfikarov Ph.D. in Pharmacy (Moscow)

LLE. Kaukhova Ph.D. in Pharmacy, Professor (Saint Petersburg)
V.A. Kurkin Ph.D. in Pharmacy, Professor (Samara)

D.S. Lazaryan Ph.D. in Pharmacy, Professor (Pyatigorsk)

E.T. Oganesyan Ph.D. in Pharmacy, Professor (Pyatigorsk)

A.A. Ozerov Ph.D. in Chemistry, Professor (Volgograd)

A.Y. Petrov Ph.D. in Pharmacy, Professor (Yekaterinburg)

V.E. Pogorelyi Ph.D. in Biology, Professor (Pyatigorsk)

A.V. Pogrebnyak Ph.D. in Chemistry, Associate Professor (Pyatigorsk)
O.1. Popova Ph.D. Professor (Pyatigorsk)

E.F. Stepanova Ph.D. in Pharmacy, Professor (Pyatigorsk)

B.B. Sysuiev Ph.D. in Pharmacy, Associate Professor (Moscow)
LN. Tyurenkov Corresponding member of RAS, Ph.D., Professor (Volgograd)
Z.D. Hadzhieva Ph.D. in Pharmacy, Professor (Pyatigorsk)

M.V. Chernikov Ph.D (Pyatigorsk)

A M. Shevchenko Ph.D. in Pharmacy, Professor (Pyatigorsk)
Executive editor

K.N. Koryanova Candidate of Pharmaceutical Sciences (Pyatigorsk)

Editors office address: 357532, Pyatigorsk, Kalinina, 11.

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical University
Phone number: (8793) 32-44-74. E-mail: pharmjournal@mail.ru; rio.pmfi@gmail.com
Union catalogue. Russian Press/ Newspapers an journals. Code 94183
A4 size, 1000 issues circulation.

The journal is registered in Russian Science Citation Index (RSCI),

RNMJ (Russian Scientific Medical Journals), RSL (Russian State Library),

ARISTI (All-Russian Institute of Scientific and Technical Information), Cyber-Leninka,
Socionet, UlrichsWeb, Google Scholar, Open Archives, Research Bible,

BASE (Bielefeld Academic Search Engine), ROAD (Directory of Open Access Scholarly Resources),
AcademicKeys, DOAJ (Directory of Open Access Journals).

Printed in open company “Advertising and information Agency on the Caucasian mineral
waters” 357500, Stavropol territory, Pyatigorsk, St. February, 54

© Volgograd State Medical University of Russian

Ministry of Health, 2016

© Pyatigorsk Medical and Pharmaceutical Institute —
ISSN 2307-9266 branch of Volgograd State Medical University, 2016
e-ISSN 2413-2241 ©Authors, 2016



Pharmacy & Pharmacology V. 4 Ne 4, 2016

COJEPKXAHUE
CONTENS

0030pbl, JeKIHHU
Reviews, Lectures

1. A. Konosanos, A.A. Xamunonos D.A. Konovalov, A.A. Khamilonov
BUOJIOTMYECKN AKTHMBHBIE COEAMHEHUA BIOLOGICALLY ACTIVE COMPOUNDS
[TOJIBIHU OI[HOHETHEIZ. OF ARTEMISIA ANNUA.

DOUPHOE MACTIO ..o 4 ESSENTIAL OIL.....ccoieivieiirieiieeeieeeieceieeeieeeeeees

dapMakorsos3us, 00TaHUKA
Pharmacognosy, Botany

JLA. Jloesunenxo, JI.A. Xnvinenxo, H.B. Mapxo L.A Logvinenko, L.A. Khlypenko, N.V. Marko
APOMATHUYECKUE PACTEHUS CEMEMCTBA AROMATIC PLANT OF LAMIACEAE FAMILY
LAMIACEAE U ®UTOTEPAIINU ...................... 34 FOR USE IN PHYTOTHERAPY .....ccccovvvvuvcinnnnes

®apmaneBTHYECKAS] TEXHOJOTHsI H OMOTEXHOJIOTHSA
Pharmaceutical Technology and Biotechnology

FO.B. llluxosa, B.A. Jluxooeo, Y. V. Shikova, V.A. Lichoded,

A.B. Bbpaoicenko,3.P. Muimaxosa A.V. Brazhenko, Z.R. Ishmakova

PABPABOTKA COCTABA U TEXHOJIOT' U DEVOLOPMENT OF COMPOSITION
I'TTASHBIX IEKAPCTBEHHBIX ITJIEHOK C AND TECHNOLOGY OF EYE MEDICINAL
DOKCTPAKTOM AJIOD ..o 48 FILMS WITH ALOE EXTRACT......ccocevvveveeeneenne.

Opranu3zanus ¥ 9KOHOMHKA (papMaleBTHYECKOTO Aesa
Organization and Economy of Pharmacy

E.O. Poouonos, FO.B. MupowHuyenxo, E.O. Rodionov, Yu.V. Miroshnichenko,

B.H. Kononos, A.B. Tuxonos, H.B. Knoukosa V.N. Kononov, A.V. Tikhonov, I.V. Klochkova
OIIBIT PASPABOTKHM KOMITJIEKTOB EXPERIENCE IN DEVELOPMENT
MEJIUITMHCKOI'O UMVYIIIECTBA JIJIA MEDICAL KITS FOR MEDICAL
MEIULIUHCKON CJIVKBbI BOOPYKEHHBIX SERVICES OF THE RUSSIAN

CUJI POCCUMCKOM ®EJIEPALINM....................... 55 FEDERATION ARMED FORCES..........cccccecveuennen.



DOI: 10.19163/2307-9266-2016-4-4-4-33

Dapmayus u papmaronoeus T. 4 Ne 4, 2016

VIK 582.998.1:547.913.2 (048)

BEUONOTMYECKU AKTUBHbBIE COEAUMHEHUA NONIbIHU OAHONETHEN.
3PUPHOE MAC/O

.A. Konosanos, A.A. Xamunonos

Iamueopcxuii meouxo-papmayesmuyeckuti UHCIMUMYym —
Gunuan Borel MY Munzopaea Poccuu, e. [Iamueopck, Poccus

BIOLOGICALLY ACTIVE COMPOUNDS OF ARTEMISIA ANNUA.
ESSENTIAL OIL

D.A. Konovalov, A.A. Khamilonov

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State
Medical University of the Ministry of Health of Russia, Pyatigorsk, Russia
E-mail: d.a.konovalovi@pmedpharm.ru

[MonbiHe o0HonemHsas (Artemisia annua
L.) - mpasaHucmoe o0HonemHee pacmeHue,
ucnosb3yemoe 8 HapoOHoU meduyuHe Kumas
6osee 08yx moicay iem. B 70-x 200ax 20 eexka
u3 Haod3emHol Yacmu 3mo20 8uda 6bi1 8bl-
OesleH cecKk8UmMepneHosbIli IAKMOH apme-
MU3UHUH. Ha ce200HAWHUU OeHb 3mo camoe
3hhekmusHoe cpedu U38eCMHbIX Npupoo-
HbIX U CUHMemuyecKux coeouHeHul sekap-
CmeeHHoe cpedcmaeo 018 Jie4YeHUA Manapuu.
Lensto uccnedosarus asusnca 063op uHgop-
Mayuu, cooepxaujetic 8 OMKpbIMbIX UCMOY-
HUKax, 0 KOMNOHeHMHOM cocmase 3(hUPHO20
Macsaa nosbiHU 00HosIemHel U cnekmpe e20
apmakonozuyeckoli akmugHocmu. Memo-
Obl. VlccnedosaHue nposoousiocb C UCNOsIb-
308aHUeM UH(OPMAYUOHHO-NOUCKOBbIX
(PubMed, ScholarGoogle), 6ubnuomeyHubix
6a3 daHHbix (eLibrary, Cyberleninca), a makxe
pe3ysibmamos cobcmeeHHbIX UCc/1e008aHUU.
Pe3ynemamel. YcmaHoesieHo, Ymo Kpome
ceckeumepneHoBbIX JIdKMOHO8 HA03eMHasA
4yacme NOJILIHU OOHO/IeMHeli CO0epXXUm 3Ha-
yumesibHOe KOJIUYeCMBO 3(hUPHO20 MAc/a.
S¢pupHoe macso pacmeHus codepxum 6o0-
nee 120 KoMNOHEeHMo8, OMHOCAWUXCA K pas-
JIUYHbIM K1aCCaM NPUPOOHbIX coeduHeHU.
M3yyeHue OUHAMUKU HaKonseHus 3¢upHO20
Macsia 8 mpase noJsibIHU 00Ho/lemHel NOKa-

4

Artemisia annua is a herblike annual plant
which has been used in Chinese folk medicine
for more than 2,000 years. In 1970-s sesquit-
erpenic lactone of artemisinin was isolated
from the above-ground part of this plant. To-
day it is the most efficient known natural and
synthetic compound for malaria treatment.
The purpose of the study was to review the
data from the open sources about a compo-
nent composition of Artemisia annua essen-
tial oil in the spectrum of its pharmacologi-
cal activity. Methods. The study was carried
out using information and searching sources
(PubMed, ScholarGoogle), library data bases
(eLibrary, Cyberleninca), as well as the results
of our studies. Results. We have established
that aboveground part of Artemisia annua
have a significant amount of essential oil
apart from the sesquiterpene lactones. Essen-
tial oil contains more than 120 components,
which belong to different classes of natural

compounds. The study for dynamics of the
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3a710, Ymo 8 (hazy bymoHu3ayuu cooepxxaHue
Macsaa 8 mpase 3Ha4umesibHO 8o3pacmaem,
0ocmuzas MAakcuMasabHo20 3Ha4eHuUA 8 ¢hasy
usemeHus. [lpu oOaneHeliwem pazsumuu
pacmeHus npoucxooum oopesecHeHUe cme-
61eli (ocobeHHO 8 HUXHell yacmu) u codep-
XaHue 3¢pUpHO20 MAC/IA 8 HUX CHUXAemcs.
KauecmeeHHbIU cocmas u KosuvyecmeeHHoe
cooepxaHue omoesibHbIX KOMNOHEeHMOo8 8a-
pbupyem 8 3asucuMoCmu Om 3K0J1020-2€0-
epachuyeckux akmopos, ¢haswl pazsumus
pacmeHut, mexHo/102UU 8bIPAWUBAHUS, CNO-
coba cywku u m.o. MzsecmHvle ¢hapmakono-
2uyecKue uccne0o8aHuA 3¢pupHo20 Macsia no-
JIbIHU 0OHOleMHell Xapakmepu3sylom e20 Kak
nepcnekmMueHbIl UCMOYHUK 014 paspabom-
KU HOBbIX GHMUMUKPOOBHbIX J1eKapCmeeHHbIX
cpedcma. K momy e, Kak nokasasau npoese-
OEHHble UCC1e008aHUA, NO MOKCUYHOCMU
OHO MOXem 6bImb OMHeCeHo K 6 Kaccy no
knaccugpukayuu K. Cudoposa — «OMHOCU-
mesibHO 6e38pedHble sewecmaa». 3aKio-
yeHue. [IpogedeHHbIli HaMU aHanu3, ume-
IOWUXCA 8 OMKPLIMOM UHGHOPMAYUOHHOM
odocmyne, Mamepuasos nNo U3y4YeHuto 3¢up-
HO020 MAcs1a noJibiHU 00HO/IeMHel, a Makxe
pe3ysibmamel cO6CmMeeHHbIX UCC/1e008aHuUU,
8 MOM Yucsie hUMOXUMUYECKUX, N0380/1AI0M
Xapakmepu308amb 3¢upHoe Macsio NosbIHU
O00HO/leMHel KAk nepcnekmusHbil Uucmoy-
HUK 014 paspabomku HOBbIX AHMUMUKPOO-
HbIX JIeKapCmeeHHbIX cpedcma.

Kmoyeeswle cnoea: nosibiHb 00HO/IEMHSS,
Artemisia annua, 3¢oupHoe macso, apmemu-
3UHUH, GHMUMUKPO6HAA aKmugsHOCMb

BBenenue. IlepBoe onucanue MOJIBIHA
oJTHOJIETHEeN — Artemisia annua L. ObLI1O
caenano B Kurae u otHocutcs k 168 rony
1m0 H.3. CommacHO OOHApY>KEHHBIM peler-
TaM, PaCTEHHE UCIIOJIb30BAJIU MIPH JICUCHUU
52 Gose3Hel, B TOM YUCIE TP JTUXOPAJIKE
1 03HOOe.

Kuraiickoe Ha3BaHue — 1 1% — qinghao,
KOTOPOE€ OY€Hb YacTO MPUBOAUTCSA B 3a-
naJHOW HAayyHOU JUTeparype ISl MOJbIHU
OJTHOJIETHEH, Ha CaMOM JieJie OTHOCHUTCS K

essential oil accumulation in the Artemisia
annua herb showed that the amount of oil
in the herb rises significantly during budding,
reaching maximum value in blossom. Quali-
tative composition and quantitative content
of certain components varies depending on
ecological and geographical factors, plant
growing phase, cultivation technology, dry-
ing methods etc. Well-known pharmacologi-
cal studies of essential oil of the Artemisia an-
nua characterize it as a prospective source for
the development of new antimicrobial me-
dicinal drugs. Besides, as the studies shown, it
can be related to the 6 class according to K.
Sidorov’s classification - “relatively non-haz-
ardous substances” Conclusion. The analysis
of the open sources on the study of essential
oil of Artemisia annua made by us, as well as
the results of our own studies, including phy-
tochemical studies allow characterizing the
essential oil of Artemisia annua as a prospec-
tive source for the working out of new antimi-
crobial drugs.

Keywords: Artemisia annua, essential oil,

artemisinin, antimicrobial activity

Introduction. The first description of
the Artemisia annua L. was found in China
and it dates back to 168 BC. According to
the recipes discovered, the plant was used
for treatment of 52 diseases including fever
and cold fit.

Chinese name — 5 & — ginghao, which
is often given for the Artemisia annua in
western literature, in reality belongs to tradi-
tional Chinese drug, which includes several

5
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TPAJULIMOHHOMY KHUTAlCKOMY JIEKapCTBEH-
HOMY CPE/CTBY, B COCTaB KOTOPOTO BXOJUT
HECKOIbKO pacTeHuid. COCTaBHYH 4acThb
3TOTO JIEKapCTBa — TPABY MOJIBIHU OJJHOJIET-
HEel KuTalibl Ha3eBaroT “huanghuahao”.

Ponunoii pacrenust sisnsiercs Kurail. B
€CTECTBEHHBIX YCIOBUAX OHA BCTPEYAETCA B
CTEIHBIX (PUTOIIEHO3aX CEBEPHBIX PETHOHOB
Kuras na Bbicote 10 1000-1500 M Hag ypos-
HeMm Mops# [1]. OTaenbHbIe K3eMIUIPBI 00-
HapYKUBAJIUCh Pa3IMYHBIMU HUCCIIE0BATE-
JsiMA BIUTOTH 10 3600 M Ha/1 ypOBHEM MOPSI.

[TonbIHb OTHONETHSIS HATYPAIN30BaIaCh
BO MHOTHX CTpaHax, BKJIIouas ApPreHTHHY,
bonrapuro, ®@panuuro, Benrpuro, Pymsi-
umio, Wranuio, Wcnanuio, CoeanHeHHbBIE
[ITater, FOrocnaswuto [2].

[IIupoko BcTpeuaercs, B KayecTBE 3a-
HOCHOT'O PacTEHUs, BCIOAY [0 YMEPEHHBIM
pernonam mupa. [Ipouspacraer mexny 30°
FO’)KHOM 1 60° CeBEpHOM IIMPOTHI.

B Poccum npupomneie nmomyssiuAu
BcTpevatoTcs Ha Kaskase, B Cubupu, Cpen-
Hel Asum u [Ipumopckom kpae. B npyrux
pEermoHax OMUCAHO KaK 3aHOCHOE.

[IpeanounTaer OTKPBITHIE COJTHEYHbIC
MEeCTa, HO MOXET TaK)Ke PacTd U TPH JIET-
KOM 3aT€HEHUHU.

KynsruBupyercst nosiblHb OJTHOJIETHSS B
bpaszunuu, Kamepyne, D¢uonuu, Nuaum,
Kennn, Mozambuke, Tanzanuu, Tainanze,
Vranpae, 3aMOuu.

B npombinuieHHOM Maciitabe ChIpbe
(TpaBy) BBIpalIMBarOT Takxke B Adranucra-
He, ABctpanuu, Upane n Typuun [3].

[TonbiHb OAHONETHSS MOJTYy4YUsIa HIUPO-
KyI0 U3BECTHOCTH OJilarofiapsi BbIJCIICHUIO
U3 €€ HAJA3EMHOM YacTH CECKBUTEPIICHO-
BOT'0 JIAKTOHA — apTEeMHU3UHUHA — Haubosee
AKTUBHOTO CPEJIM BCEX MPUPOJHBIX U CUH-
TETUYECKUX MPOTUBOMAISIPUMHBIX COEIIU-
HeHuit [4, 5].

5 okta0ps 2015 roma kutasHka IO
Ty nonyunna HoGeneBckyio mnpemMuio 1o
MEAUIIMHE 32 OTKPBITUE JIEKApCTBa OT Ma-
aapun, exerogHo yousaromen 400-500

6

plants. An ingredient of this plant — grass of
Artemisia annua — is called “huanghuahao”
in China.

China is the motherland of this plant.
Naturally it can be encountered in steppe
phytocenosis of the North regions of Chi-
na at the height up to 1000-1500 m above
sea level [1]. Certain examples were found
by different researchers up to 3600 m above
see level.

Artemisia annua was naturalized in many
countries, including Argentina, Bulgaria,
France, Hungary, Romania, Italy, Spain, the
United States, and Yugoslavia [2].

It is widespread as a foreign plant ev-
erywhere in moderate regions of the world.
It grows between 30° of South and 60° of
North latitude.

In Russia natural populations are met in
the Caucasus, Siberia, Middle Asia and Pri-
morski Krai. In other regions it is described
as foreign.

It prefers open sunny places, but can also
grow in small shadows.

It is cultivated in Brasilia, Cameroon,
Ethiopia, India, Kenia, Mozambique, Tan-
zania, Thailand, Uganda, and Zambia.

It is also cultivated in Afghanistan, Aus-
tralia, Iran, and Turkey with industrial effi-
ciency [3].

Artemisia annua gained wide popularity
owing to the secretion of a sesquiterpenic
lactone artemisinin from its aboveground
part. It is the most active substance among
all natural and synthetic antimalarial com-
pounds [4, 5].

On October 5, 2015 Chinese scientist Tu
Youyou received a Noble prize in Medicine
for the discovery of drug against malar-
ia which kills 400 — 500 mIn people every
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MJIH. 4enioBeK. Bee Hauanocs B 1967 rony
¢ nporpammbl («IIpoekta 523») momoriu
OpaTCKOMY BRETHAMCKOMY Hapoay, MHUIIU-
upoBaHHOM Mao L[331yHOM, B KOTOPOI OHa
ydacTBOBaJja.

Lenp mporpaMmel cocCTOsila B HEBO-
€HHOIl momomu Hapony BeerHama, cpa-
xaBuiemycss npotuB arpeccun CHIA. B
JOKYHTJIAX, TA€ Pa3BEPHYJIOCh IIHPOKOE
NapTU3aHCKOE IBUKEHUE, OT MAJISIPUU COJI-
JaThl yMUpPAJU Yyalie, YeM OT MYJIb.

IO Ty uszyuuna IpeBHUE TEKCTHI, U3
KOTOpBIX cobOpana okoso 2000 perentos
HETPAJUIMOHHOTO JICYEHUS] MaJspuul B
Kwurae. 3 Hux ona BeiOpana 380 u kaxablii
IPOTECTUPOBAJIA HA MKUBOTHBIX. ONBITHI
MpUBENH €€ U IPYTUX KUTAUCKUX YUEHBIX,
3aHUMAaBIINXCS 3TOM MPOOIEMOit, K OTKPbI-
TUro apremusnHuHa. [lo nanubiM Beemup-
HOI1 OpraHu3aly 31paBOOXPAHCHU S, HAUU-
Hast ¢ 2000 roga, ¢ MOMONIBIO MPEMAPATOB
Ha OCHOBE apTEeMU3WHHMHA MPOBEICHO 0O0-
aee 1 MIIpa. KypcoB JI€UeHU s, CIIOCOOCTBO-
BaBIIMX [M0OE/Ie HAJl MaJgpuell B HECKOJIb-
Kux cTpaHax. CerogHs apTeMU3UHUH U €r0
MPOU3BOJHBIE — OCHOBHBIE JIEKAPCTBEHHbIC
CpelCTBa JJis JIEYEHUs] 3TOro 3aboseBa-
HUA [6].

Haunnasi ¢ OTKpbITUSI apTEeMU3UMHUHA,
Pa3HBIMH HCCJIEIOBATEILCKUMU TPYIIaMU,
IIPEXJIE BCEro KUTAHCKUMH, IPOBOAUIOCH
CHUCTEMAaTUYECKOE XHUMHUYECKOE H3yUYCHHUE
noaviHu oOHonemueti. [IpakTudecku Bce op-
raHbl U YaCTH PACTEHUS, BKJIOYAS JINCThS,
cTeOaM, IBETKH, KOPHU U CEMEHa CTaJH
oObeKTaMu I3THX uccienoBanuil. Nzyya-
JUCh TaKKe BEIIeCTBA CUMOMOTHYECKOTO
MPOUCXOKJCHUS. BONBIIMHCTBO W3 HUX —
MPOJYKThI, TaK Ha3bIBAEMbIX, SHI0(PUTOB
MOJIBIHU OJTHOJIETHEH [7].

Ha ceromusiimanii feHp W3 IIOJBIHU OJI-
HOJIETHEH BBIJICTICHO U UACHTH(PUITUPOBAHO
6onee 300 mpUPOAHBIX COEAMHEHUN. ITO
TepHEHOUAbl (MOHO-, CECKBM-, TpUTEpIIE-
HOW/JIBI, CTEPOUIbI), (heHOIBHBIE (IIPOCTHIC
(dheHonbl, KyMapuHbl, (PIABOHOUIBI) U TIO-

year. It has started in 1967 with a helping
program (Project 253) to Vietnam people,
initiated by Mao Tse-tung, where she par-
ticipated.

The program’s purpose was non-military
help to the Vietnamese people who fought
against USA aggression. In jungles, where
there was a massive partisan movement,
soldiers died of malaria more often than of
shots.

Tu Youyou studied ancient texts, from
where she gathered about 2000 recipes of
non-traditional malaria treatment in Chi-
na. She selected 380 out of them and tested
everyone on animals. The experiments led
her and other Chinese scientists who were
occupied with this problem to the discov-
ery of artemisinin. According the data of the
World Healthcare Organization, beginning
with 2000 more than 1 bln treatment courses
against malaria with drugs on artemisinin ba-
sis have been provided in several countries.
Today artemisinin and its derivatives are the
principal drugs for this disease treatment [6].

Started from the discovery of artemis-
inin, different researcher groups, mainly
Chinese, have been implementing system-
atic chemical studies of Artemisia annua.
Practically all organs and parts of the plants
including leaves, stalks, flowers, roots, and
seeds were the objects of these studies. They
also studied substances of symbiotic origin.
The majority of them were products of so-
called endophytes of Artemisia annua [7].

Today, more than 300 natural compounds
have been isolated and identified from the
Artemisia annua. These are terpenoids
(mono-, sesqui-, triterpenoids, steroids),
phenolic (simple phenols, coumarines, fla-

7
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JUALETUIICHOBBIE COCTMHEHUS, aTKaJIOU bl
u JIp.

Henabo uccienoBanus sBUICS 0030p
nH(pOpMaLIUU, COEPKAIIEHCS B OTKPBITHIX
HUCTOYHHUKAX, O KOMIIOHEHTHOM COCTaBe
3(GUpPHOrO Maciia TOJBIHU OJHOJICTHEH U
crieKTpe ero (hapMaKoJIOTHIEeCKON aKTUBHO-
CTH.

Metonbl. HccnenoBanue  mpoBOIM-
JOCh C HCIIONB30BaHUEM WH(OPMAIIMOH-
Ho-niorckoBbiXx (PubMed, ScholarGoogle),
OombnuoTeunblx 0a3 maHHBIX (eLibrary,
Cyberleninca), a Takxe pe3yabTaToB C00-
CTBEHHBIX MCCJIEIOBAHUH.

PesyabTarsl. DdupHOE Macio pacre-
HUSI KCTOJB30BAJIOCH B PAa3HBIX CTpPaHaX
JUTSI TPOU3BOICTBA JyXOB, B KOCMETHUECKHUX
CpeICTBaX, MpPU apoMaTepanuu, B JIHKE-
PO-BOIOYHOM NIPOMBIIIIIEHHOCTH [8§, 9].

B 3aBucumoctu ot reorpaduyeckoro
npoucxoxkaeHus: no gaHHeiM G.Bagchi ¢
COaBTOpaMM BBIXOJ] Macjia M3 HaJI3eMHOI
yactu koneobnercs ot 0,04% o 1,9% (B me-
pecuére Ha aOCOOTHO CyXoe ChIphE). JIu-
CThS 3pEJIbIX PACTEHUI MPU OTTOHKE Macia
masam 0,14-0,32%, a comserust — 0,35—
0,42% »dupHoro macna (B mepecuére Ha
cBexee ceipbé) [10]. H.-Woerdenbag u mp.
YCTaHOBUJIU, 4TO €ro BbIxos [11] cocTapisin
0,3—4,0% (B mepecuére Ha CyXoW Bec) s
pacTeHul, BBIPALIEHHBIX U3 CEMSIH KUTAu-
ckoro npoucxoxaenus, u 0,4—1,4% st coI-
pBbs, TIOJIYYEHHOTO U3 CEMSIH BbETHAMCKOTO
IIPOUCXOKICHUSI.

Brrxon a¢upHOTO Macia u3 TpaBbl 1O-
JBIHA OJHOJICTHEH, MPOU3pACTAIONIECH B
Bonrapumn, Obul M3MepeH Ha pa3IUYHBIX
CTagusX poCTa pacTeHuU. MakcumanbHOE
3HaueHue (0,86% B nmepecuére Ha CyXO€ Chl-
pr€) OBUIO MONYyYEHO Ha CTAJUU TOJIHOTO
uBetreHus [8].

Conepxanrie >(puUpHOTO Macia B Hal-
36MHOI 4acTH MOJIBIHU OJIHOJIETHEH, KYyJb-
TuBUpyeMon B lpane, B TedyeHue craguu
[BETEHUS CYIIECTBEHHO M3MEHSIOCH [12].
B nauane nserenus ono cocranisiiao 0,97%

8

vonoids) and polyacetylene compounds, al-
kaloids etc.

The purpose of the study was to review
the data from the open sources about a com-
ponent composition of Artemisia annua es-
sential oil in the spectrum of its pharmaco-
logical activity.

Methods. The study was carried out
using information and searching sources
(PubMed, ScholarGoogle), library data bas-
es (eLibrary, Cyberleninca), as well as the
results of our studies.

Results. Essential oil of the plant was
used in different countries to produce per-
fumes, cosmetics, for aroma therapy, alco-
holic beverage industry [8, 9].

Depending on the geographic origin, in
accordance with G.Bagchi with co-authors,
the oil run out from the aboveground part is
between 0.04% and 1.9% (in terms of ab-
solutely dry raw materials). After oil refine
leaves of mature plants gave 0.14%-0.32%,
and inflorescences gave 0.35%-0.42% of es-
sential oil (in terms of fresh raw materials)
[10]. H.-Woerdenbag and others determined
that its run out [11] amounted to 0.3-4.0%
(in terms of dry weight) for plants, grown
out from the Chinese seeds, and 0.4-1.4%
for raw materials obtained from the Viet-
namese seeds.

Essential oil run out from the Artemisia
annua grass which grows in Bulgaria was
measured in different stages of the plant
growth. Maximum value (0.86% in terms of
dry raw materials) was obtained on the full
blossom stage [8].

The content of essential oil in the abo-
veground parts of Artemisia annua, culti-
vated in Iran significantly changed during
blossom [12]. In the beginning of blossom
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(B mepecuéTe Ha CyXO# Bec), B CTAAHIO MOJ-
Horo nBeTeHus — 1,23%, a B KOHIIC IIBETE-
Hust — 0,87%. 13 39 KOMITIOHEHTOB, KOTOpPbIE
ObUTM MACHTU(DUIIMPOBAHBI HA Pa3IMYHBIX
CTaausiX pocTa B d(PUPHBIX Maciax pacte-
HUH, 32 KOMIIOHEHTa OOHAPYKEHBI B HAYaJIe
IBETEHUSI, 35 — MPH MOJTHOM IIBETCHUU U 34
— B KoHIle ¢a3bl. MoHOTepIieHbl TIpeodiia-
Ty B TeueHue Bcero 1eereHus (69,96%;
72,44% u 70,96%), comepkaHue K€ cCe-
CKBUTEPIICHOB JIUIIb HE3HAYUTEIHLHO BO3-
pactaio k koHiy ¢assl (18,56%; 18,84% u
20,83%).

[maBHBIMEM KOMIIOHEHTaMH Maclia B
Mporiecce IBETCHHS SIBISUTHCH Kamdopa
(48,00%; 43,50% u 36,75%), 1,8-umHEON
(9,39%; 13,90% u 12,00%), cmaryneHon
(4,89%; 3,73% u 4,50%) u apremusust Ke-
TOH (2,68%:; 3,37% u 5,45%).

ABTOpBI JI€NIAIOT BBIBOJ, YTO C TOYKHU
3pEeHMs] KaueCTBEHHOI'O COCTaBa 3()UPHOTO
Macja, HEeT CYIIECTBEHHOTO 3HAUCHHUs, B
KAaKOW MepUoj LIBETEHUS €ro Mojy4darb, HO
M0 KOJMYECTBEHHOMY COJIEPKaHHUIO0 Macia
B PacCTEHUSX, HAMTYUIITUM BpeMeHeM cbopa
CBIPbSI SIBJISIETCSA MEPUO]T TTOJIHOTO IIBETCHUS
pacTeHUN.

UccnenoBanus Haa3eMHOM YaCTH MOJTBI-
HU onHoJieTHeH, npouspacrasueil B CCCP,
OTIPENIETUIN CoAepKaHue d(PUPHOro Macia
B npenenax 0,12—-0,9% [13, 14].

N3ydyennem MaccoBOM J0JIA, KAYECTBEH-
HOTO COCTaBa M KOJIMYECTBEHHOTO COMEp-
JKaHUS KOMIIOHEHTOB 3(UPHOTO Maciia W3
HaJ3¢MHOM YacTU MOJBIHU OJHOJICTHEH,
npouspacraronied B KpbiMy, yCTaHOBIIEHO,
YTO 9TU MMOKA3aTeIN BaphbUPYIOT B 3aBUCH-
MOCTH OT MecCTa Mpou3pacTaHusi u (a3sl
Bereranuu pactenuii [15]. MaccoBas gomnst
a¢upHOTrO Macia B MepecuéTe Ha ChIPOH U
CyXOH BeC COOTBETCTBEHHO IO ¢azaMm Be-
reTalMyd COCTaBWJIa B MEPUOJ OTpaCTaHUs
0,17% (0,49%), Oytonmzamuu — 0,12%
(0,27%), maccoBoro muBetenus — 0,88%
(2,56%) m cospeBanusi cemsH — 0,42%
(0,78%). OCHOBHBIMH COEIUHEHUSIMHU U3

it amounted to 0.97% (in terms of a dry
weight), during the full blossom — 1.23%,
and at the end of blossom 0.87%. From 39
components, which were identified at dif-
ferent growth stages in essential oils, 32
components were found in the beginning
of blossom, 37 were found in full blossom,
and 34 at the end of the phase. Monoter-
penes were in dominant throughout the
whole blossom period (69.96%; 72.44%,
and 70.96%), the content of sesquiterpenes
insignificantly raised by the end of the phase
(18.56%; 18.84%; and 20.83).

Camphor  (48.00%; 43.50%, and
36.75%), 1,8-cineol (9.39%; 13,90%; and
12.00%), spathulenol (4.89%; 3.73% and
4.50%) and Artemisia ketone (2.68%;
3.37%, and 5.45%) were the main compo-
nents of the oil in blossom.

The authors make conclusion that from
the point of qualitative composition of es-
sential oil there is no significance, in what
blossom period it is obtained, but according
to the quantitative content of oil in plants,
full blossom period is the best.

The studies of aboveground parts of
Artemisia annua, which grew in USSR de-
termined the content of essential oil within
0.12-0.9% [13, 14].

Study for a mass share, qualitative com-
position, and quantitative content of essen-
tial oils components from the aboveground
part of Artemisia annua, which grows in
the Crimea, established that these index-
es vary depending on the place of growth
and vegetation phase of plants [15]. Mass
share of the essential oil in terms of raw
and dry weight corresponding to the vege-
tation phases amounted to 0.17% (0.49%)
in growing period, 0.12% (0.27%) in bud-
ding, 0.88 (2.56%) in mass blossom, 0.42%
(0.78%) in seed gestation. Ketone (24.38-

9
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55 KOMIIOHEHTOB >(PUPHOTO Maciia Ha MPO-
TSOKEHUU BCEH BereTaluu pacTeHus: ObLIN
apremMusus ketoH (24,38-47,97%) u kam-
dopa (16,44-22,56%). HecoorBeTcTBUE
KaueCTBEHHOIO COCTaBa U KOJIMYECTBEH-
HOTO COJIEP>KAHUSI OTIEIbHBIX KOMITOHEH-
TOB 3(UPHOTO Maciia MEXAY IMOJyYCHHbI-
MU pe3yJIbTaTaMU M JAHHBIMH JTUTEPATYPBI
aBTOPHI CBS3BIBAIOT C PA3IUYHBIMHU T10Y-
BEHHO-KJIMMAaTUYECKUMH U IKOOMOJIOTHYE-
CKHMU YCIIOBUSIMU TPOU3PACTAHUSI UCCIIe-
JIOBAaHHBIX PACTEHUM MOJIBIHU OHOJIETHEH.

UccnenoBanue AMKOPACTYIIETO ChIPbA,
MIPOBEJIEHHOE B APreHTHHE, 1I0Ka3ajo, 4To
conepkanue 3(PUPHOTO Maclia B JIUCThAX
MOJIBIHM OJIHOJIETHEW (70 LIBETEHHUS) CO-
crapinsiet 16% (!). [Ipu a3Tom ucnonb3oBa-
Csl METOJ MOJIEKYJIIPHOM NUCTUIUIALMU, a
cOOp KOMIIOHEHTOB Macja MPOU3BOIMICS
npu temneparype — 78°C u naBinenuu | Mm
pT. cT. [16]. OCHOBHBIE KOMIIOHEHTHI Macia
— xamdopa (29,0%), 1,8-muneon (18,4%),
apremu3usi ketoH (8,3%), o-TepnuHEONT
(7,6%).

O¢dupHOE MacCIO MOJBIHU OJHOJETHEH
HAKaIJIMBACTCSl B HAUOOIBIIIEM KOJTHYECTBE
B JINCTBSIX U IBeTKax. B Benrpuu, PymeI-
HUU U bonrapuu 3TOT BUJ MOJIBIHU HIUPO-
KO MPOM3PACTACT KaK COPHSK, a d(puUpHOE
Macjo OrpaHMYEHHO MCIOJIb30BAJIOCh B
napproMepru M Kak aHTHOaKTepuaIbHOE
[17]. B BeHrpum KyapTHBHUPOBaHHUE IIO-
JIBIHU OJTHOJICTHEM B KaueCTBE HMCTOUYHMKA
3(UpHOro Macia Mokaszajio, 4YTo B CTaJUIO
MIOJTHOTO IIBETEHUSI BBIXOJI €r0 JOCTUTAIT
2040 xr/ra [18]. UccnenoBanusimu 00J1-
rapcKuX y4eHbIX YCTaHOBJIEHO, YTO BCE Ya-
CTH pacTeHUs coepkaiu dPUpHOe Maco,
HO MakcuMMallbHasi KoHueHTpauus (3,2% B
BO3/YLIHO-CYXOM ChIpb€) OOHApYKHBaIACh
B (pa3y nmonHoro 1iBeteHus [ 19]. B mpouecce
KYJIbTUBUPOBAHUS U CEJICKIIUU TOJIBIHU OJI-
HosetHewt B YkpCCP miis nmonydenus s¢up-
HOTO MacJia UCTIOIb3yeMOro B mapdromepun
ero BeIxox coctaisii 111 kr/ra [20]. B 6o-
Jee MO3AHUX U OoJiee IeTalbHbIX dKCIEepH-
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47.97%) and camphor (16.44-22.56%) were
the principal compounds out of 55 essential
oil components during the whole vegeta-
tion. Non-compliance of qualitative com-
position with quantitative content of certain
essential o1l components between the results
obtained and the literature data is connected
by the author with different soil, climatic,
and ecobiological conditions of the growth
of the plants under study.

The study of wild growing raw mate-
rials, conducted in Argentina, showed that
the content of essential oil in leaves of Arte-
misia annua (before the blossom) amounted
to 16% (!). At that, they used the method
of molecular distillation, and the oil com-
ponents gathering was done in 78°C and
pressure of 1 mm of mercury [16]. Camphor
(29.0%), 1,8-cineol (18.4%), Artemisia ke-
tone (8.3), a-terpineol (7.6%) were the prin-
cipal components of the oil.

Essential oil of the Artemisia annua ac-
cumulates mainly in leaves and flowers. In
Hungary, Romania, and Bulgaria this Ar-
temisia type is widespread as a weed, and
essential oil was limitedly used in perfum-
ery and as an anti-bacterial agent [17]. In
Hungary cultivation of Artemisia annua as a
source of essential oil showed that its run out
at the stage of full blossom reached 20-40
kg/ha [18]. Studies of Bulgarian scientists
established that all parts of the plant had es-
sential oil, but the full blossom phase had its
maximum concentration (3.2% in air-dried
materials) [19]. While cultivation and selec-
tion of Artemisia annua in Ukrainian SSR
for essential oil obtainment which was used
in perfumery, its run out amounted to 111
kg/ha [20]. Later and more detailed experi-
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MEHTax ObLIO MOATBEPKACHO, UTO d(HUPHOE
MacJjo, TIaBHBEIM 00pa3oM, CKOHIIEHTPHUPO-
BAHO B JIUCThSIX U LIBETKaX B a3y LIBETCHUS
[21]. JIump HUYTOXKHO Malible KOJIMYEeCTBa
Macia oOHapy>KMBAJIUCh B INIABHOM CTeOIIE,
OOKOBBIX BETBSAX U KOPHsIX [22].

R.Kelsey u F.Shafizadeh cooGmmnmm, uro
35% moOBEpXHOCTH 3PEIIOTO JTUCTA MTOKPHITHI
KeJNE3KkaMu, KOTOPBIE Colepk aT OOJbIITNH-
CTBO MOHOTEPIIEHOB U CECKBUTEPIIEHOB.
[Tpuuém 36% obmero xommuecTBa dHup-
HOTO Maclla COAEPKUTCS B BEPXHEN TpeTH
mucta, 47% — B cpenneit Tpetu u 17% — B
HIDKHEH Tpetu [23].

BripanmuBanue OIHOTO W3 KyJbTHUBA-
POB TOJILIHKM OJ{HOJNIETHEH (Artemisia annua
cv. Jeevanraksha) B okpecTHOCTSIX TOpona
Jlakxnay (Muaust) BTeuenue tpéx et (1997—
1999 rr.) nmokazayo, 4To B CTaJUI0 Berera-
TUBHOTO POCTa CoJiepKaHue 3pupHOTO Mac-
Jla B BEPXHEW 4aCTH PACTEHHUU CYIIECTBEH-
HO Hmke (0,2%), yeM B CTaAHMIO MOJIHOTO
userenus (1,2%) [24].

S.Kohlmunzer omnpenenwi, 4to B JH-
CThSIX TOJBIHA OJIHOJIETHEH, UCCIETOBaH-
HBIX UM 00pa3IoB, conepkanue 3PUpHOTO
Macia coctaBuiio 1,29% [25].

HUccnenoBanue  TpE€X  KyJBTHBApPOB
Artemisia annua L., BbIpaleHHbIX B Ipo-
BuHIuu [yitwxkoy (Guizhou) Kuras [26]
MoKa3ajio, 4To BbIXOJ 3(pHUpHOro Macia u3
Cyxux JnucTheB coctasnsger 1,21%, 1,23%
nu 1,18% cooTBEeTCTBEHHO. XHUMHUYCCKHUE
KOMITOHEHTBI 3(UPHOr0 Maciia ObLIM Mpo-
aHanusuposanbl ¢ nomoueo I'X-MC. Ka-
YECTBEHHBIN COCTaB A(UPHBIX Maced BCeX
00pa31oB coBIajal, HO COACPKAHUE HEKO-
TOPBIX KOMIIOHEHTOB B HHUX CYIIIE€CTBEHHO
BapbUPOBAJIO. DTU PA3IUUMsl, KaK CUUTAIOT
aBTOPBI, CBA3aHbBI C BIUSHUEM MUKPOCPEIBI
Ha OmocuHTE3 d(PUPHOTO Maciia PacTeHHI.
OTHOCUTENbHOE CcOfepKaHue KaM{Qophl,
amopda-4,11-nquena, nuc-sepOeHona, rep-
MakpeHoB B u D u (-)-cnaryneHona oco-
O0eHHo BapbupoBaio. IlomoOHBIE H3MEeHe-
HUSl, KaK CUUTAIOT UCCIIEIOBATEIH, CBSI3aHbI

ments proved, that essential oil was mainly
concentrated in leaves and flowers in blos-
som [21]. Negligibly small amount of oil
was found in the main stalk, side branches,
and roots [22].

R.Kelsey and F.Shafizadeh reported that
35% of the mature leaf are covered with
glandules, which contain the majority of
monoterpenes and sesquiterpenes. While
the upper third of a leaf has 36% of the
whole essential oil, middle third has 47%,
and lower part has 17% [23].

Cultivation of one of the variety of Ar-
temisia annua (cv. Jeevanraksha) in the out-
skirts of Lakhnau (India) within three years
(1997-1999) showed, that the content of
essential oil in the upper part of plants in
vegetative growth was significantly lower
(0.2%), than in full blossom (1.2%) [24].

S.Kohlmunzer determined that essential
oil in the leaves of Artemisia annua amount-
ed to 1.29% [25].

Study of three varieties of Artemisia an-
nua L., grown in Guizhou province of China
[26] showed that the run out of essential oil
from dry leaves amounted to 1.21%, 1.23%,
and 1.18%, respectively. Chemical com-
ponents of the essential oil were analyzed
using GC-MS. Qualitative composition of
all samples of essential oils coincided, but
the quantity of some components varied
significantly. Authors believe that these dif-
ferences are connected with the influence
of microenvironment on the biosynthesis
of essential oil of the plants. Content ration
of camphor, amorph-4,11-diene, cis-verbe-
nol, germacrenes B and D, and (-)-spathu-
lenol varied especially. Authors believe,
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C T€M, YTO BCE€ 3TH COCIUHEHUS] WIU UX
4acTh MpeoOpas3yroTcs APYyT B Apyra B Ipo-
1ecce OMOCUHTE3a U CYIIECTBEHHBIN BKJIA]I
B YINpPaBICHUE JTHUM IMPOIECCOM BHOCHUT
XapakTepHasi JJi MPOU3PACTAHUS KaKIOTO
KyJabTHBapa MuKpocpena. [lo ux MueHuto,
OMOCHHTE3 apTeMHU3UHMHA TIO0 CYIIECTBY
cBs3aH ¢ amopda-4,11-gueHom, mpucyr-
CTBYIOIIUM B A(UPHOM Macje pPacTCHUS,
YTO COBIIQJA€T C BBIBOJAMU HEKOTOPBIX
JIpyrux ucciuenosareneit [27, 28].

XUMUYECKU CcOCTaB 3(pHUPHBIX Macell,
MOJTyYEHHBIX U3 JICIECTKOB, JIUCTHEB U CTE-
Orell Ha CTaJ UM LBETEHUS KYJILTUBApPOB I10-
JIBIHU OJTHOJIETHEH copra Jwarharti, ObLT mpo-
aHanm3upoBaH ¢ nomoieio [KX-MC [29].
Nnentudurmporansl 86, 77 u 63 coenauHe-
HHUS COOTBETCTBEHHO. OOHapyXKeHbl O0JIb-
[IMe pa3Inyusl MEXKIY 3TUMH TpeMsi Maclia-
MM, KaK [0 KaYeCTBEHHOMY COCTaBY, TaK U IO
KOJIMYECTBEHHOMY COZEP>KAHUIO OTHEIbHBIX
KOMIIOHEHTOB. JIermecTkn W JMCThsi OOrarh
MoOHOTeprieHaMu. B adupHOM Macrie crebneit
npeobnananmy  ceckBureprieHsl.  Kamdopa,
UICHTU(QHUIIMPOBAHHAS B 2(pUpHOM Macie u3
JIMCTHEB, OTCYTCTBOBAJIA B JICTIECTKAX.

bonee mectunecstTd MHAMBUAYATHHBIX
KOMIIOHEHTOB ObUTH OOHApyXeHbI B 3up-
HBIX MacjiaX CEJIEKIIMOHHBIX (popMm pacTte-
HUsl ipu KyapTuBUpoBanuu [30]. [Ipu aTom
apTeMu3usi KETOH B KyJbTHBApax KHUTAii-
CKOM CEJEKIIMH COCTaBIsLI 68,5% oT o0mie-
ro 00bEma, MOJTYyYEeHHOTO U3 HUX 3(PHUPHOTO
Macna [30]. B kynbTuBapax BbETHAMCKOMU
JIMHUW 3TO COCIMHEHHE JMOO HE OOHapy-
»knuBaiock [11], 1ubo cocrapisaao He3HAYH-
TeabHbIe KoaudecTa (4,4%) [31].

Pactenus, Beipamennsie B Hupepnan-
JlaX U3 CEMSH KUTaMCKOTO U BbETHAMCKOTO
MIPOUCXOXKJCHHUS, CYUIECTBEHHO pa3jinya-
JIUCh TIO CojAiep KaHuI0 d(PUpHOrOo Macia u
[JIaBHBIX €r0 KOMIOHEHTOB. Tak, B KUTal-
ckoM macie (Beixoq — 4,0% B nepecuére Ha
CyXo# Bec) mpeolnaaaiu apTeMU3us KeTOH
(63,9%), apremusueBbiii crupt (7,5%),
mupueH (5,1%), a-rBaiien (4,7%) u kam-
12

the changes like these are connected with
the fact, that all compounds or their part is
transformed into each other while biosyn-
thesis and characteristic for every variety
microenvironment makes a significant con-
tribution into this process management. In
their opinion, biosynthesis of artemisinin is
connected with amorpha-4,11-diene, which
is found in the essential oil of the plant. This
corresponds to the conclusions of other re-
searchers [27, 28].

Chemical composition of essential oils
from the petals, leaves, and stalks at the blos-
som stage of Artemisia annua Jwarharti was
analyzed using GLC-MS [29]. 86, 77, and 63
compounds were identified respectively. Big
differences between three oils were found in
qualitative composition, as well as in quanti-
tative content of certain components. Petals
and leaves are rich in monoterpenes. Essen-
tial o1l of stalks had dominant sesquiterpenes.
Camphor, identified in essential oil of leaves,
was not found in petals.

More than 60 individual components
were found in essential oils of selection
forms of plants while cultivation [30]. At
that Artemisia ketone in varieties of Chi-
nese selection amounted to 68.5% of all the
essential oil volume, obtained from them
[30]. In varieties of Vietnamese line, this
compound was not discovered [11], or was
insignificant (4.4%) [31].

The plants which were grown in the
Netherlands from the seeds of Chinese and
Vietnamese origin differed significantly
by the content of essential oil and its main
components. So, the Chinese oil (run out —
4.0% in terms of dry weights) had the Ar-
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dopa (3,3%). BeerHamckoe mMacio (BBIXOA
— 1,4% B nepecuéte Ha Cyxod Bec) cofep-
’ajo B HauOoJbIIEM KoJInyecTBe kamdpopy
(21,8%), repmakpen D (18,3%), a-kapuo-
dumnen (5,6%), Tpanc-a-hapuesen (3,8%)
u 1,8-umneon (3,1%) [11].

B 1995 r. E.Hethelyi ¢ coaBropamu,
orpenensisi KOJMYECTBEHHOE COACpIKaHHE
3QUpHBIX Macel B 85 WHJIMBHIyaIbHBIX
pacTeHUsIX TOJBIHU OTHOJIETHEH, coOpaH-
HBIX OKOJIO bymamemira, yCTaHOBWIIH, 4YTO
oHo konebnerca mexay 0,48-0,81% [32].
[1aBHBIE KOMIOHEHTHI Maciia U3 CBEXKUX
LBETYLIUX [T0OETOB — apTeMu3us KeToH (33-
75%) u apremusueBbii cnupt (15-56%).
YeTtbIpe pa3IMyHBIX XEMOTHUIIA ObLTN UJICH-
TU(QUIUPOBAHBI  CPEIM  HCCIICIOBAHHBIX
pacTeHuii:

—41% oco0el comeprkan apTeMu3us Ke-
ToH (75%) n apremusuensiii criupt (15%);

— YMCHBIIIAIOIICECS OTHOIICHUE apTe-
MU3HSI KETOHA M yBEJIIMYUBAIOIIEECS OTHO-
IIEHUE apTEeMHU3UEBOTO CIUPTa OOHApyKe-
HO Yy 38% ocobeli;

— apremu3sus ketoH (50%) u apremusue-
BbIi criupT (45%) (14% ocoOeit);

— apremu3us ketoH (33%) u apremusue-
BbIil ciupt (56%) (7% ocobeit).

Ilonvinb 00HONEemMHAs, BBIpAllleHHAs B
Nunun, conepkana B 3¢pupHOM Macie ap-
Temusust keToH (58,8%), kamdopy (15,8%),
1,8-ttuneon (10,2%) u repmakpen D (2,4%)
KaK TJIaBHBIC KOMIOHEHTHI. [IpomeHTt ap-
TeMu3usi ketoHa Obul Menble (52,3%), a
1,8-imreona 6ompine (13,1%) B pacTeHUsIX,
BBIpAILIEHHBIX B 001acTu ['nmanaes.

[aBHBIMU COETMHEHUSMU IPUPHOTO
Macja TOJBIHU OJHOJETHEW, MO JaHHBIM
Pa3ITUYHBIX aBTOPOB, SBJISIIOTCS apTEMU3HS
keToH, 1,8-mmmHeon u kamdopa. [NKX-MC
MCCJIeIOBAaHUS TTOKA3au IPUCYTCTBUE OKO-
710 200 coenuHeHN.

Haubonpiiee copepxaHue apTeMusus
KeTOHa OBLIO OTMEYEHO B A(UPHOM Macje
pacrenuii u3 bonrapum (80,9%), Kwuras
(63,9%) u CIIA (63,1%) [3].

temisia ketone (63.9%), Artemisia alcohol
(7.5%), myrcene (5.1), a-guaiene (4.7%),
and camphor (3.3%) as dominant. Viet-
namese oil (run out — 1.4% in terms of dry
weight) had the biggest amount of camphor
(21.8%), germacrene D (18.3%), a-caryo-
phyllene (5.6%), trans-a-farnesene (3.8%)
and 1,8-cineol (3.1%) [11].

In 1995 E. Hethelyi with co-authors, de-
termining the quantitative content of essen-
tial oils in 85 individual plants of Artemisia
annua, gathered near Budapest, established
that it varies between 0.48% and 0.81%
[32]. Artemisia ketone (33-75%) and Arte-
misia alcohol (15-56%) were the principal
components of the oil from fresh sprouts in
blossom. Four different chemotypes were
identi-fied in the plants under study:

— 41% of species contained artemisia
ketone (75%) and artemisia alcohol (15%);

— decreasing relation of artemisia ke-
tone and increasing relation of artemisia al-
cohol was found in 38% of species;

— artemisia ketone (50%) and artemis-
1a alcohol (45%) (14% of species);

— artemisia ketone (33%) and artemis-
1a alcohol (56%) (7% of species).

Artemisia annua cultivated in India con-
tained artemisia ketone (58.8%), camphor
(15.8%), 1,8-cineol (10.2%), and germac-
rene D (2.4%) as the main components of
the essential oil. Artemisia ketone percent-
age was lower (52.3%), and 1,8-cineol was
higher (13.1%) in the plants cultivated in
the Himalaya region.

According to different authors, artemis-
1a ketone, 1,8-cineol, and camphor are the
principal compounds of the Artemisia an-
nua essential oil. GLC MS studies showed
the presence of about 200 compounds.

The biggest amount of artemisia ketone
was found in the essential oil of plants from

13
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ConmepxaHue Mmaciia B BBICYIICHHBIX
KOpHSIX KyJIbTUBUpyeMoro B MHmuum copra
MOJIBIHA OJIHOJIeTHEN (Artemisia annua L.
cv. Jwarharti) cocraBuno 0,25%. Cpenu
UICHTU(UITUPOBAHHBIX 52 KOMITOHEHTOB
OCHOBHBIMH  OKa3aJIUCh YuUC-APTECAHHYH-
HOBBIN crupT (25,9%), (E)-B-dbapuesen
(6,7%), P-maamuen (6,3%), B-xapuodui-
neH (5,5%), kapuoduiuiena okeun (4,4%) u
2-pennnbenzanpaerun (3,5%) [33].

CpaBuutenbHOE n3ydenue [34] apupHbIx
Macell TOJILIHA OJIHOJICTHEH, IMOJyYeHHBIX
C TIOMOIIBIO CYNEPKPUTHUYECKON KHUIKOU
CO,-5KCTpaKkiuK ¥ BOIHOIAPOBON JHUCTHII-
JISIIAA, TT0KA3aJI0 3HAYUTEIIHHBIC Pa3IHdus,
KaKk B HX KOJMYECTBE, TaK M B COJEpXka-
HUM WUJICHTU(DUIIMPOBAHHBIX KOMIIOHEHTOB.
[DKX-MC anamuz CO-5KkcTpakra onpejie-
vl pucyTcTBUE 86 coenrHeHuil. [ 1aBHbI-
MU cpenu HUX ObutH: 8,9-nmerunpo-9-gop-
MUJT-ITUKIIOU30JIOHTU(DOJIEH (18,22%),
5,8,11,14,17-s1k0o3arIeHTaHOBOM  KHUCJIOTHI
meTwioBbld  3hup (8,39%). B adupnom
MacJie, OJy4eHHOM TPaTUITMOHHBIM CIIOCO-
ooM, uaeHtudumpoBaHo 61 coenuHeHue.
Ero raBHbIe KOMITOHEHTHI — 1,3-0€H301MOK-
con, 4-merokcu-6-(2-nponenmn) (24,28%),
2-mmknorekcen-1-om (17,47%). Kak cuura-
IOT aBTOPbI MCCJIEOBAHUS, HCIIOJIb30BaHHE
CO,-3KCTpaKIMK TO3BOJIAET MOMYYHTH 0O0-
JIee TOJTHOE M BCECTOPOHHEE MPE/ICTaBICHHIE
0 XUMHUYECKOM COCTaBe 3(hUPHOTO MaCIIa Mmo-
JIBIHU OJIHOJIETHEH 0 CPaBHEHHIO C TpaJiu-
[IMOHHBIM METOJIOM JTUCTHJUISIINH.

Uccnenoranus D. Polichuk ¢ coasTopa-
MU TIOKa3ajJu MPUCYTCTBUE B dPHUpHOMAC-
JVYHBIX JKEIE3KaxX TOJBIHU OHOJCTHEH
cnenuUIHON U HUX aJKOTOJIBICTHIPO-
reHa3bl, KOTOpas y4acTBYyeT B MpoIlleccax
OKUCJICHHSI CTUPTOB (aPTEeMHU3UEBBIN CITUPT,
O0pHEOJI, KapBEOJ) MOHOTEPIIEHOBOM (Ppak-
1 Macna [35].

OMuccHUS  HEKOTOPBIX  KOMITOHEHTOB
3(UPHOTO Maciia MOJIBIHU OJTHOJIeTHEH (Ha-
npumep, (—)-p-muHEeHa) HOCHUT ITUPKATHBIN
xapakrep [36].

14

Bulgaria (80.9%), China (63.9%), and USA
(63.1%) [3].

The content of oil in the dried out roots
of the Atrtemisia annua cv Jwarharti culti-
vated in India amounted to 0.25%. Cis-ar-
teannuin alcohol (25.9%), (E)-B-farnesene
(6.7%), B-mallein (6.3%), B-caryophyllene
(5.5%), caryophyllene oxide (4.4%), and
2-phenylbenzaldehyde (3.5%) were among
52 identified components [33].

Comparative study [34] of essential oils
of Artemisia annua, obtained with oversu-
percritical liquid CO_-extraction and wa-
ter-steam distillation showed significant
differences in their quantity as well as in the
content of the identified components. GLC
MS analysis of CO -extract determined
the presence of 86 compounds. 8,9-dehy-
dro-9-formil-cicloisolongifolen (18.22%),
5,8,11,14,17- eicosatetraenoic acid’s meth-
yl ether (8.39%) were the principal among
them. 61 compounds were identified in
the essential oil obtained by the tradition-
al method. Its main components included
1,3-benzodioxole, 4-methoxi-6-(2-prope-
nyl) (24.28%), 2-cyclogexen-1-0l (17.47%).
In some authors’ opinion the use of CO_-ex-
traction allows obtainment of a bigger and
comprehensive idea about the chemical
composition of essential oil of Artemisia
annua in comparison with the traditional
method of distillation.

The studies of D. Polichuk with co-au-
thors showed the presence of specific alco-
hol dehydrogenases in essential oil glands
of Artemisia annua, which participate in
the alcohol oxidation (artemisia alcohol,
borneol, carveol) monoterpene fraction of
oil [35].

Emission of some components of Ar-
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A.Ahmad u L.Mishra [37] onpenenwy,
YTO pacTeHUs, KyJIbTUBUPOBAHHbIE B Iie-
pUOJ 3UMHETO Ce30Ha B CyOTpomHMuecKoit
ceBepHorl MHauum, comepxaiu B KadyeCTBE
OCHOBHBIX KOMIIOHEHTOB 3(UPHOTrO Macia
apTeMu3usi KeTOH MU B MEHBIINX KOoJuYe-
ctBax 1,8-muHeon u kamgopy. Pacrenus
MOJILIHM  OJTHOJICTHEH, BBIPAIlICHHBIE U3
TEX K€ CEMSIH B JIpyroe Bpems rojaa (ce3oH
JOXKIeH), UMENH HWHOM COCTaB 3(UPHOTO
Macia. OHM B HauOONbUIEM KOJIHYECTBE
conepkanu kamdopy, kamQpeH, apTeMusu-
eBblil cnupTt, repmakped D u 1,8-muneon.
B nucteax xoHueHtpanus kamdopsl Oblaa
caMOil BBICOKOW BO BpeMsi OyTOHHU3AIIMH,
HO yMeHbIanach B ¢asy mneTeHus. M3me-
HEHHME BPEMEHM MOCAJKH PaCTEHUU, Kak
cyuTaroT aBTOpHI [ 10], ABISLIIOCH OCHOBHOM
IIPUYMHON U U3MEHEHHUI Ka4€CTBEHHOIO CO-
CTaBa M KOJIMYECTBEHHOTO COJIEPKAHUS OT-
JIENIbHBIX KOMIIOHEHTOB. MI3MeHeHue cocra-
Ba 3(hUpHOTO Macia MOIBIHU OHOJICTHEH B
3aBUCUMOCTH OT KJIMMaTH4YEeCKUX (haKTOPOB
OBLJIO YCTAaHOBJIEHO paHee U B JIPYTHX HC-
ciaenoBanusx [31, 38, 39].

OnbITHl IO MOCAAKE PACTEHHUM TMOJBIHU
OJTHOJIETHEH B pa3Hble MeCsIbl roja Mmoka-
3aJIM, YTO BBIXOJl Maclia U3 HaJA3eMHOU ya-
ctu konebaics ot 0,5 no 1,6%. Kamdopa
SIBIISJIACh TJIABHBIM KOMITOHEHTOM BO BCEX
uccienoBaHHbIx  oOpasmax. 1,8-Lluneon
OBLT BTOPBIM 1O 3HAYUMOCTH MPAKTUUECKHU
BO Bcex oOpasliax, 3a HCKIIIOYEHUEM TeX,
KOTOpble ObUIM TIEpecakeHbl B HIOHE. B
HMIOHBCKUX 00pa3liax BTOPBIM MO COfepIKa-
HUIO KOMITOHEHTOM OblIT [-KapuoduiiceH.
[IponieHTHOE Conepx aHue IPYTUX BEIIECTB
TaKXe€ U3MEHSJIOCh B 3aBUCUMOCTH OT Bpe-
MEHHM BbICaJIku pacteHun [40].

OgHO W3 TOCIEOHUX MCCIEeIOBaHUN
5(UPHOTO Maca MOJIBIHU OHOJIETHEH 00JI-
rapcKUMH yu4eHbIMHU [41] 0OHApYKHIIO B €r0
COCTaBe TPUJLATh MIECTb KOMIIOHEHTOB.
[maBHBIE CECKBHUTEpNEHBI — O-KapuoduI-
nen (24,73%), a-kyBeben (13,53%), a-ko-
naeH (7,42%), a-cenunen (8,21%), a cpeau

temisia annua essential oil (for example,
(-)-B-pinene) has a circadian character [36].

A.Ahmad and L.Mishra [37] determined
that the plants cultivated during winter in
subtropical North India contained artemis-
1a ketone as the principal component of the
essential oil, and 1,8-cineol and camphor
in less amount. Artemisia annua cultivat-
ed from the same seeds in another season
(rain season), had another composition of
the essential oil. They had more camphor,
camphene, artemisia alcohol, germacrene
D, and 1,8-cineol. Camphor concentration
in leaves was the highest during budding,
but got less in a blossom phase. Authors be-
lieve [10] that change of planting time was
the main reason for the qualitative compo-
sition and quantitative content changes of
certain components. The change of essen-
tial oil composition of Artemisia annua de-
pending on the climatic factors was estab-
lished in previous researches [31, 38, 39].

The experiments on Artemisia annua
planting in different months showed, that
oil run out from the aboveground part varied
from 0.5 to 1.6%. Camphor was the princi-
pal component in all samples under study.
1.8-cineol was the second significant com-
ponent practically in all samples, excluding
those planted in June. The June samples
had B-caryophyllene. Percentage of other
substances changed basing on the planting
time [40].

One of the last studies of essential oil
of Artemisia annua by Bulgarian scientists
[41] re-vealed 36 components. The principal
sesquiterpenes included a-caryophyllene
(24.73%), a-kuveben (13.53%), a-copaene

15
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MOHOTEPIIEHOB — apTeMU3HUs KeTOH (8,45%)
u kamdopa (3,61%).

CpaBHUBas MONTy4YEHHbIE PE3YJABTATHI C
JUTEPaTYPHBIMH JTAHHBIMU, aBTOPBI TIPUXO-
JISIT K BBIBOAY, YTO Treorpaduaeckoe MecTo-
MIOJIO’KEHUE OYEHB BIIMSET HA TUI U KOHIICH-
TpAaIMIO ITIAaBHBIX KOMIIOHEHTOB. HecMoTps
Ha HAOJI0/1aeMble KaYeCTBCHHBIC U KOJTNYEC-
CTBEHHBIC DPa3IN4Msl, TAKHUE€ KOMIIOHEHTBI
Macia, Kak kamdopa u apTeMusus KeTOH,
M0 WX MHCHUIO, TUIUYHBI IS TIOJBIHH
OJTHOJIETHEN M MOTYT CIIYXHUTh BEIlEeCTBa-
MU-MapKepaMu JiJIsl UIeHTU(UKAINN €€ ChI-
pbsl.

DKCIIEpUMEHTHI B OpaH)epee C yIpaBs-
asiembiM (poToriepuogom (ot 16/8 yacoB B
TeueHue 4 mecsues 10 8/16 yacoB B Teue-
HUE CJEIyIOUMX 2 MecsIeB), MpOoBeACH-
HBIE COTPYIHUKAMU WHCTUTYTa OOTaHUKH
Kwuraiickoit akagemun Hayk [42] moka3anu,
YTO OCHOBHBIMU KOMIIOHEHTaMHU 3(PHUpPHO-
rO Macja TMOJILIHK OJHOJIETHEH, BhIpaIleH-
HOM B TaKWX YCJIOBHSIX, SIBJISUTHCH: OOPHEOI
(15,9%), B-dapuesen (12,9%), repmakpen
D (10,9). Conepxxanue apreMususi K€TOHa
coctaisuio 0,069%, xamdopa OTCyTCTBO-
BaJja.

HeoObrunble pesynbrarhl ObUTH TOJY-
YeHBI KUTAUCKUMH HCCIIEAOBATEISIMU TIPH
[KX-MC ananuze o0OpasnoB 3¢pUPHOTO
Macia TOJIIHM OfHOJIeTHeW. B mporecce
U3yYCHUS WICHTU(DHUIIMPOBAHBI KOMITOHCH-
TBI, cocTasisgionme 98,9% ot Bcero o0bE-
Ma 3¢upHOro mMacina. [1aBHBIMU OKa3anuch
oucabdomoin (23,47%), bucabdonon oxcun B
(11,31%), tpanc-weponumon (10,04%) u
6ucabonon oxcun (6,27%) [43]. Panee 6u-
caboJI0JT U €T0 MPOU3BOIHBIC HE OOHAPYKH-
BaJIMCh B TAKOM KOJIMYECTBE B COCTaBE Mac-
Jla TOJIBIHU OJTHOJIETHEH.

OTHOCHTENIPHOE COACpXKAHUE OTTOHS-
E€MBIX C BOJSHBIM IApOM H30MPCHOUIOB
U JPYTUX JIETYUYHUX BEIIECTB B KYJIbTHUBA-
pax HoabIHU OOHONIemHeU, Pa3Iudaruux-
Cs KOIUYECMBOM JHCeNe3UCMbIX MPUXOM
Ha JUCMbAX, makdice ObLIO UCCIETOBAHO.
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(7.42%), a-selinen (8.21%), and among
monoterpenes — artemisia ketone (8.45%)
and camphor (3.61%).

Comparing the results obtained with the
literature data, authors made a conclusion
that geographic location influences a lot the
type and concentration of the principal com-
ponents. Despite the quantitative and qual-
itative differences observes, the oil compo-
nents like camphor and artemisia ketone, are
typical for the Artemisia annua in their opin-
ion and may serve as marker-substances for
identification of its raw materials.

Experiments in a conservatory with
controlled phytoperiod (from 16/8 hours
within 4 months up to 8/16 hours within
the next 2 weeks) conducted by the Bota-
ny Institute officers of Chinese Academy
of Sciences [42] showed the next compo-
nents of the essential oil to be the princi-
pal: borneol (15.9%), B-farnesene (12.9%),
germacrene D (10.9). Content of artemisia
ketone amounted to 0.069%, camphor was
absent.

Unusual results were obtained by the
Chinese researchers after GLC MS anal-
ysis of essential oil of Artemisia annua.
While studying they identified compo-
nents, which amounted to 98.9% of all
the volume of the essential oil. Bisabolol
(23.47%), bisabolol oxide B (11.31%),
trans-nerolidol (10.04%), and bisabolol
oxide (6.27%) were the principal compo-
nents [43]. Previously bisabolol and its de-
rivatives were found in the same quantity
in the oil of Artemisia annua.

Relative content of isoprenoids distilled
by the water vapor and other volatiles in
varieties of Artemisia annua, which dif-
fered by the quantity of glandular trichomes
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KynpruBap ¢ 60abp1mmm copepxaHueM orce-
JIe3UCMbIX mMpuxom TIOKa3all CoIep’KaHue
sa¢uproro macna 0,24% (B mepecuéte Ha
cBexee cbipbE). a-Ilunen (26,7%), nuHo-
kapBoH (15,8%) u apremusus keton (11,0%)
— TJIABHBIE €T0 KOMIIOHEHTHI. Beixom adup-
HOT'0 MacJa U3 JINCThEB «OE3KENE3UCTOr0»
KynbruBapa cocraBui 0,06% (B mepecué-
T€ Ha CBeXkee ChIpbE). MaKOpHBIMU KOM-
MOHEHTAMM 3TOro olpaslia SIBJISIIUCH Ce-
ckBUTEprieHouAbl — repmakpen D (49,8%)
u B-xapuodumnen (25,1%). Tombko onun
MOHOTEpIICH, [-omuMeH OBl OOHApYyXeH
B Macjié B HUUTOXXKHO MaJIbIX KOJIMYECTBaX
[44].

J.Simon ¢ coaBTopamu (1985-1986 rr.),
u3ydas BIMSIHHE TUIOTHOCTH TIOCAJKHU pac-
TEHUW ¥ HOPMBI MIPEIMTOCEBHOTO BHECCHHUS
B MOYBY a30Ta Ha YPOKAWHOCTH, YCTaHO-
BUJI, UTO CPEAHSIS TUIOTHOCTh MOCauku (55
555 pacrenwuii/ra) mpu J103¢ a30THOTO YIO-
Openust 67 kr/ra 7a€T HaUOOJBIIUNA BBIXO
CBIPbSl C €IMHUIIBI IUIOIIATU M, KaK Clel-
CTBHE, OONBIINI BBIXOA A(PUPHOTO Macia
(85 xr/ra) [21].

[Ipu sTomM Haubosiee TMPOAYKTHUBHBIMHU
OKa3aJTUCh PACTEHUS, BEICA)KCHHBIE B TIOJIC
B Mae " B UroHe. HezaBucuMo OT maThl ceBa
(27 ampens, 17 mas, 10 utons u 13 urons)
BCE€ PACTCHHS BCTYIUJIH B (Da3y I[BETCHHUS B
cepenuHe aBrycta. MakCMMaabHbIN BBIXOJ
3(UPHOro Macia U3 ChIphbsi HAOMIONAJNCS B
a3y moaHOro MBETEHUS (B CEpEAUHE CEH-
TAOPS).

OnbIThI, TPOBEEHHBIE B MOJEBBIX yC-
JOBUSIX, C AKCIMEPUMEHTAIBHO 3apakEH-
HBIMH PACTEHHUSMH TIOJBIHA OJHOJICTHEH
MO3BOJIMJIM YCTAHOBUTH BIUSIHUE ITO-
ro (akrtopa Ha UX pOCT, pa3BUTHE U CO-
nepxanue ocHoBHbIX rpynn BAC [45].
O6paboTka TOJIBIHK OJIHOJIETHEH JBYyMS
auHUsIMA  TpuboB  (apOycKyIsspHOTO —
Glomus macrocarpum U MUKOPHU3AIbHO-
ro — Glomus fasciculatum) 3Ha4UTEIHHO
yBEIIMYMIIA BBIXOJI CHIPhS, CyXOH BeC, MMH-
tarenpHbli cTaryc (P, Zn u Fe) mobGera,

in leaves was also studied. A variety with
a bigger amount of glandular trichomes
showed content of essential oil equal to
0.24% (in terms of fresh raw material).
a-pinene (26.7%), pinocarvon (15.8%) and
artemisia ketone (11.0) were its main com-
ponents. The run out of essential oil form the
leaves of “non-glandular” variety amounted
to 0.06% (in terms of fresh raw materials).
Sesquiterpenes like germacrene D (49.8%)
and B-caryophyllene (25.1%) were the ma-
jor components of this sample. Only one
mono-terpene, B-ocimene was found in oil
in trace amount [44].

J.Simon with co-authors (1985-1986),
studying the influence of planting density
and norms of preplanting of nitrogen ap-
plication, established that average planting
density (55 555 plants/ha) at the dose of ni-
trogen fertilization 67 kg/ha gives more run
out of raw materials from the square unit
and, as consequence more run out of essen-
tial oil (85 kg/ha) [21].

At that, planted in May and June samples
were the most productive. Independent on
the planting day (April 27, May 17, June 10,
and July 13) all plants entered the blossom
phase in the middle of august. Maximum
run out of essential oil from raw materials
was observed in full blossom (in the middle
of September).

The field experiments with artificially
infected plants of Artemisia annua allowed
establishing this factor on their growth,
development and content of the principal
groups of BAC [45]. Processing of Arte-
misia annua with two lines of mushrooms
(arbuscular mushroom Glomus macrocar-
pum and mycorrhizal Glomus fasciculatum)
significantly increased the raw materials run

17
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KOHIICHTpAIUi0 3pUPHOTO Maciia u apre-
MU3WHHUHA B JIUCTHSIX.

VYBenunyenue BbIxofa 3(UPHOrO Macna
TaKke HaOII0AaNoCh Yy pacTeHuit oopabdo-
TaHHBIX 9K30T€HHBIMH PETYJISTOPAMU POCTa
[46].

Wpanckue ydeHble BBISICHHUIN BIIHSHUE
pa3IMYHBIX TEMIEpaTyp B MPOIECcCe CYIIKU
Ha KOJIMYECTBO U KaueCTBO 3(UPHOTO Mac-
7a B cbipbe [47]. HagzeMHble yacTH MONIBIHA
ObLTIM COOpaHbI BO BpEMsl TIOJIHOTO 1[BETCHHUS
Ha ceBepe Mpana B centsiope 2005 . Coipbé
CYLIWIM B TEHU (KOMHATHas TEMIepaTrypa) u
B cymmiike npu 35, 45, 55 u 65°C. Ddup-
HOE MacJIo U3 00pa31oB BBLIEISUTN THIPOIH-
ctwusinmedt n ananusupoBanu [KX-MC.
PesynbraThl mokazanu, 4YTO BBICOKash TEM-
neparypa CHIWXKAeT CoAepikaHhe 3(UPHOTO
Mmacna c 1,12% (koMmHaTHast Temneparypa) 10
0,88% (mipu 35°C), no 0,55% (ripu 45°C), no
0,50% (mmpu 55°C) u no 0,37% (mmpu 65°C).
[loBpIIeHHE TEMIIEPaTypbl CYIIKH CBIPbS
CYUIECTBEHHO BJIMSJIO HAa KAY€CTBEHHBIN CO-
cTaB 3(UPHBIX MaCel U COOTHOLICHUE Pa3-
JUYHBIX KOMIIOHEHTOB B HEM. B mporecce
CYUIKH COZIep’KaHHE MOHOTEPIIEHOB CHUXA-
J0Ch, @ CECKBUTEPIIEHOB, HA00OPOT, BO3pac-
Tayno. [ TaBHBIMI KOMITOHEHTaMU TIPU TEHE-
BOM M HU3KOTEMIEPATypHOIl CyIlKe ObLIH
apTeMu3us KeToH 1 1,8-nmHeon. B oOpasnax,
TPOINIEIINX BBICOKOTEMIIEpATypHYIO 00pa-
OOTKY, TAKOBBIMHU SIBIISTUCH [-KaprOpUILICH
Y repMakpeH D.

Hawmu 65110 n3yueHo conepsxkanue 3pup-
HOT'O Macja B TPaBE IMOJBIHU OJHOJICTHEH,
npouspacratoiieil B CTaBponoIbCKOM Kpae
(okp. 1. Ilaturopcka). llBerymme mobe-
I pacTeHus: 6e3 rpyObIX OJIpEeBECHEBIIUX
cTebnei ObUTH coOpaHbl B hasy MaccoBOTO
[BETCHHsI, BBICYIIECHBI TPH TEMIIEpaType
He Oosiee 30°C B TeHU U U3MEIBYEHBI 10
pasMepa 4acTHull MPOXOJSIINX CKBO3b CHTO
C JuaMeTpoM oTBepctuil 7 MM. DdupHoe
Macyo MOJAyYaldu TUAPOJUCTUILIALUEH IO
metony 2 locymapctBeHHol (apmakoneu
CCCP XI uznanus [48]. [Ipouecc naubonee

18

out, dry weight, nutritive status (P, Zn, and
Fe) of a sprout, concentration of essential
oil and artemisinin in leaves.

Increase of essential oil run out was also
observed in plants processed with exoge-
nous growth regulator [46].

[ranian scientists revealed the
ence of different temperatures in dry-
ing process on the quantity and qual-
ity of essential oil in raw materials
[47]. Aboveground parts of Artemisia
annua were gathered during the full bloom
in the North Iran in September 2005. The
raw materials were dried out in shadow
(ambient temperature) and drier at 35, 45,
55, and 65°C. Essential oil from the sam-
ples was isolated by hydrodistillation and
analyzed with GLC MS. The results showed
that high temperature lowers the content of
essential oil from 1.12% (ambient tempera-
ture) to 0.88% (at 35°C), 0.55% (at 45°C),
0.50% (at 55°C), and 0.37% (at 65°C). The
increase of raw materials drying tempera-
ture significantly influenced the qualita-
tive composition of essential oils and cor-
respondence of different components in it.
While drying, the content of monoterpenes
decreased, and sesquiterpenes vice versa
increased. Artemisia ketone and 1,8-cineol
were the principal components of shadow
and low temperature drying. The samples
which underwent high temperature process-
ing had B-caryophyllene and germacrene D
as principal components.

We have studied the content of essential
oil in Artemisia annua grass, which grows
in Stavropol Krai (Pyatigorsk outskirts).
Sprouts in blossom without rough woody
stalks were gathered during mass blossom,
dried out at temperature at most 30°C and
milled up to the size of particles which pass
through a sieve with 7 mm holes diameter.
Essential oil was obtained by hydrodistil-

influ-
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WHTCHCUBHOM OTTOHKHU MacJjia U3 ChIPbs IPU
UCTIONBb30BaHnu Tpubopa KieBeHmkepa B
monudukanuu JlomkapéBa 3akaHUMBAICS
K 4 Yacy Mpu COOTHOIICHHUU CHIPbS ¥ BOJIBI
1:30.

[lo BHemHemy Buay 3QupHOE Macio
MPEICTABIISIIO COOOHM JIETKO IOJIBUXKHYIO
KHUJAKOCTh JKEITOrO IBETa, TOPHKOBATOTO
BKYyCa C XapaKTEPHBIM 3aIIaXOM.

KadecTBeHHBIIT cOocTaB AUPHOTO Mac-
J1a TIOJIBIHHA OJTHOJICTHEW W KOJTMYECTBEHHOE
COJIep’)KaHre KOMIIOHEHTOB B HEM yCTaHaB-
JWBAJIM METOJOM XPOMAaTO-MacC-CIEKTPO-
Metpuu [49].

[Ipeobnanaromumu
3(UPHOTO Macia SBISUTUCH MOHOTCPIICHBI:
apreMu3us KeToH (62,8%), kamdopa (11%),
sBkanunron (6,7%). U3 ceckBuTepneHoOB
Ma)XOPHBIMH KOMIIOHEHTaMH — 0-KyOeOeH,
JyJeCMEH, B-KapruoduieH.

KonnuectBenHoe ompeneneHue >¢up-
HOTO Macja B ChIPb€ MPOBOIMIH BECO-00b-
¢MHBIM MeTonioM. [lomydeHHbIe naHHBIC
CBUJIETEIICTBYIOT O 3HAYUTEIILHOM COJEP-

KOMITIOHCHTaMH

*aHuM 3(UpHOro Maciia B (pasy MaccoBOTO
IIBETCHUS B TPABE TOJILIHU OTHOJICTHEH — OT
4,23 no 4,62% B nepecuéte Ha aOCOTIOTHO
cyxoe cbipbe. OmuoKa onpeneacHus — He
oonee + 1,83%.

W3ydyeHne  OUHAMUKH
3(UpHOTO Macia B TpaBe MOJBIHH OJIHO-

HaKOITJICHU S

JeTHEH MoKa3ano, 4rto B (ha3y oTpacTaHus
(BeTBIEHMS) TIOOETOB €ro CONIEpKaHHE B
Tpase B 6 pa3 BeIIIE, 4eM B cTeOisix. B da3y
OyTOHM3AIIMK CONIEP)KaHUE Macia B TpaBe
3HAYUTEIBHO BO3PACTACT, JOCTUTAsl MaK-
CUMaJILHOTO 3Ha4YeHHs B (hazy 1BeTeHus. B
cTebnsix Habmromaercs HauOoJbIliee HAKO-
TIeHue A3pUPHOro Macia B a3y BETBICHHUS.
[Tpu nanpHEiIIeM pa3BUTUN PACTCHHUS TIPO-
WCXOIMT OflpeBeCHEHuEe cTebmeil (0coOeHHO
B HWKHEW YacCTH) U colepKaHue 3(pupHOTO
Maciia B HUX CHUXKaercs (puc. 1).

la-tion following 2 method of State Pharma-
copoeia XI edition [48]. The process of the
most intensive oil refine from raw materials
using Clevenger apparatus in Loshkaryov
modification finished by the 4th hour at raw
materials and water relation 1:30.

In appearance the essential oil presented
a yellow, easily movable liquid with a bit-
terish taste and specific smell.

Qualitative composition of essential oil
of Artemisia annua and qualitative content
of its components was established by using
the method of chromate-mass-spectrometry
[49].

Monoterpenes like artemisia ketone
(62.8%), camphor (11%), eucalyptol (6.7%)
were the dominant components of the es-
sential oil. a-cubebene, eudesmen, -caryo-
phyllene were the major components from
sesquiterpenes.

Quantitative determination of essential
oil in raw materials was made usin co-vol-
ume method. The data obtained give evi-
dence about significant content of essential
oil during mass blossom phase in Artemisia
annua grass — from 4.23 to 4.62% in terms
of absolutely dry materials. Determination
error at most + 1.83%.

The study for essential oil accumula-
tion dynamics in the grass of Artemisia an-
nua showed, that its content in grass during
sprouts branching 6 times higher than in
stalks. The amount of oil in grass signifi-
cantly increases during budding, reaching
the maximum value in blossom. There is
slight accumulation of essential oil in stalks
during branching. In further development
duramnization of stalks takes place (es-
pecially in a lower part) and essential oil
amount in them reduces (figure 1).
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CopepxaHue acmpHoro macna, %
Amount of essential oil, %

e | |BeTKW (OyTOHbI)/Flowers(buds)

smsmms [1CThsI/Leaves
=  CTebnu/Stalks

= = = 3enéHas YacTb (TpaBa)/Green part(grass)

¢ghasbl secemayuu
vegetation phases

Daszvl ecemayuu: 1 — eemenenue, 2 — oymonuszayus, 3 — yeemenue, 4 — n1000HouIeHue
Vegetation phases: 1 — branching, 2 — budding, 3 — blossom, 4 — fruiting
Pucynok 1 — Jlunamuka naxonienus ypupnozo macina é mpaee (3eJ1éHoOI Yacmu) noabIHU
00HONemHell u e€ OmoeIbHbIX OPZAHAX 6 OCHOGHbLE (ha3bl pazeumus
Figure 1 — Dynamics of essential oil accumulation in the grass (green part) of Artemisia
annua and its certain organs during the principal vegetation phases

buosornyeckasi akTUBHOCTb 3()MPHOTO
MacJia M ero KOMIIOHEHTOB
DdupHoe Maciao MOJBIHU OJIHOJIETHEH
NPOSIBIISIET aHTHOAKTEpUAIbHYI0 W aHTH-
($yHranbHyI0 aKTUBHOCTb, B TOM YHCIIE TIPU
rpuOKOBBIX 3a00seBaHusx koxu [11, 50].
O¢upHOEe Macio HHTHOUPYET pOCT
in Vvitro TPamIOJOXKUTEIbHBIX OaKTepuit
(Enterococcus hirae). Ero aHTHOKUCTH-
TeJIbHAas aKTUBHOCTDH B SKCTIIEPUMEHTE ObLIa
SKBUBaJICHTHA 18% aKkTUBHOCTH cTaHAApPT-
HOTO BelecTBa — a-Tokodepoina [51].
WccnenoBanue mpoOTUBOTPUOKOBOM ak-
TUBHOCTU 3(UPHOTO Macja MOJBIHA OTHO-
JIETHEW, IPOM3PACTAIONIEd B BOCTOYHOU
yactu CpeauzeMHOMOpcKoi obmactu Typ-
[[MH, TIOKA3aJI0, YTO OHO MPAKTUYECKU MaJIO
aKTUBHO B OTHOIIEHUU Tpuba Penicillium
digitatum — WCTOYHHWKA 3€JEHON THWIH Y
LUTPYCOBBIX [52].
[IporuBorpuOKOBast in Vitro aKTUB-
HOCTh A(QUPHOr0 Maciia TMOJIBIHU OJIHO-
JeTHe Obljaa uccieloBaHa B OTHOIICHUH

20

Biological activity of essential oil
and its components

Essential oil of Artemisia annua exhibits
antibacterial and antifungal activity, includ-
ing fungous diseases of skin [11, 50].

Essential oil inhibits in vitro the growth
of gram-positive bacteria (Enterococcus
hirae). Its antioxidation activity in the ex-
periment was equal to 18% of standard sub-
stance activity — a-tocopherol [51].

Studies for antifungous activity of es-
sential oil of Artemisia annua, which grows
in Mediter-ranean area of Turkey, showed
that it has small activity against Penicillium
digitatum — the source of green rot in citrus
cultures [52].

Antifungal activity in vitro of the essen-
tial oil of Artemisia annua was studied in

relation to orHomtenun Sclerotinia sclerot-
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Sclerotinia sclerotiorum, Botrytis cinerea,
Phytophthora infestans u Verticillium
dahliae — TUCTOBBIX U TIOYBEHHBIX TPHUOKO-
BbIX OOJIE3HETBOPHBIX MHUKPOOPTAaHU3MOB,
HAHOCSIINX CYNIECTBEHHBINH yIIepO Kyib-
Type TomatoB [53]. IIpu 3TOM BO31EHCTBUE
KOMITOHEHTOB 3(UPHOr0 Macja HCCIe0-
BaJIOCh, KaK IPU HEMOCPEICTBEHHOM €T0
HAHECEHUHU Ha TKaHW PacTeHUi, TaK U MpH
OeCKOHTAaKTHOM Bo3znelicTBun. Haumbonee
YyBCTBUTEIIBHBIM K OOOWM METOJaM BO3-
nercTBus okazancs S. sclerotiorum. Munu-
MaJbHbIe WHTHOUPYIOIINE KOHIEHTPAINH
3¢puUpHOTO Macia mpu OECKOHTAKTHOM BO3-
nevictBuu 114 S. sclerotiorum, B. cinerea, P,
infestans n V. dahliae coctaBnsmm 1,6; 2,4;
2,4 n 4,4 MKT/MJ1 BO3IYIIIHOM (a3l COOTBET-
CTBEHHO. DPUPHOE MACIIO TTPH KOHTAKTHOM
BO3/ICHCTBUH MMOKA3aJI0 MUHUMAJIbHYIO MH-
THOUPYIONIYI0 KOHIIGHTPAIUIO B TMpeaeiax
6,4-51,2 mxr/mn. DdupHoe maciio B KOH-
neHtpanuu 2,4-51,2 MKIr/Ma TOJTHOCTBIO
WHTHOWPOBAJIO MTPOpPACTAHUE KOHHIUOCIIOP
U yIUIMHEHHE TPYyOKH SMOpPHUOHOB IpHOKO-
BbIX OO0JIE3HETBOPHBIX MHKPOOPTaHW3MOB
npu J1I000M criocobe BO3IeHCTBHUS.

Hamu Obuta ucciemoBaHa 9yBCTBUTEITb-
HOCTh TaTOTEHHBIX MHKPOOPTaHU3MOB K
3(UpPHOMY MacIlly TOJBIHA OTHOJIETHEH C
UCIIOJIb30BAaHUEM CTaHJApPTHOTO METOJa
«KOJIOZILIEBY.

Pesynbrarel ucciie[oBaHMS TOKa3bIBa-
10T, 4TO 3(HUpHOE MACIO TOJIBIHU OJIHO-
JIeTHEH aKTHUBHO B OTHOIICHUU Klebsiela
pneumoniae, Pseudomonas aeruginosa u
Escherichia coli [49].

[Tocnenytomiee omnpeneneHUe 4yBCTBU-
TETHPHOCTH MHUKOOAKTepUN TyOepKynésa
(MBT) k 06pa3am uCIbITYyeMOro 3(pUPHOTO
MacJia MOJIbIHU OJIHOJIETHEN IPOBOJIUIIOCH C
UCTIONIb30BaHUEM METOJa, pa3paboTaHHOTO
B [IHUU tybepkyneza PAMH. B ocHose
METOZla — HCIOJIb30BaHUE HUTpaTpeayK-
Ta3HOW PEaKUUU IS PAHHETO BBISIBICHUS
MBT. Merton s¢dexTrBeH ais MTaMMOB
M. tuberculosis, obnamaronux HUTpaTpe-

iorum, Botrytis cinerea, Phytophthora infes-
tans and Verticillium dahliae — leaf and soil
fungous pathogenic organism, which inflict
damage to tomatoes [53]. At that the influ-
ence of essential oil components was studied
at its direct application on the plants tissues,
as well as non-contact effect. S. Sclerotiorum
was the most sensitive to both methods of es-
sential oil concentration. Minimal inhibiting
concentrations of essential oil at non-contact
influence for S. sclerotiorum, B. cinerea, P
infestans, and V. dahliae amounted to 1.6;
2.4; 2.4, and 4.4 pg/ml of air mass respec-
tively. Essential oil at the contact influence
showed minimum inhibiting concentration
within 6.4-51.2. pg/ml. Essential oil in con-
centration of 2.4-51.2 pg/ml fully inhibited
the growth of conidiospores and elongated
pipes of fungous pathogenic microorganisms
at any method of influence.

We have studied the sensitivity of patho-
genic microorganisms to essential oil of
Artemisia annua with the use of standard
method of “wells”.

The results of the study show that essen-
tial oil of Artemisia annua is active in re-
lation of Klebsiela pneumoniae, Pseudomo-
nas aeruginosa and Escherichia coli [49].

Further determination of tuberculosis
mycobacteria sensitivity to the samples of
the Artemisia annua essential oil under study
was conducted using the method, worked out
in the Central Research Institute for Tuber-
culosis of the Russian Academy of Sciences.
The method is based on the usage of nitra-
treductase reaction for the earlier revelation
of tuberculosis mycobacteria. The method is
effective for the strains of M. tuberculosis,
which have nitratreductase activity. The rev-
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JNyKTa3HOW aKTUBHOCTHIO. BbIsiBIECHHE HU-
Tpar-peyKTa3HOW pEeaKIuu IPOBOIUTCS
CTaHAApTHBIM peakTuBoM I pucca.

JlJiss cTaHAapTHBIX MPOTUBOTYOEPKYIIE3-
HBIX MPENapaToB M HUCCICAYEMBIX 00pa3IoB
a¢upHOro Macia ObLITH YCTAHOBIICHBI CIIEAY-
IOII[E TIOPOTOBBIE KOHIIEHTparuu (Tadi. 1):
crpentomuti (1) — 10 Mr/mi; u3oHUa3ua
(2) — 2 mr/mut; karHamMuIMH (3) — 45 Mr/mi;
pudamnuimH (4) — 20 Mr/mit; 3TaMOyToI (5)
— 7,5 mr/mn; npotuonamu (6) — 30 mr/mi;
MacJIIo MOJBIHU ofHoNeTHEeH (7) — 20 mr/mit.

elation of nitratreductase reaction is carried
out by a standard Griss reagent.

The following threshold concentrations
were established for the anti-tuberculous
drugs and the essential oil samples under
study (table 1): streptomycin (1) — 10 mg/ml,
isoniaside (2) — 2 mg/ml; kanamycin (3) — 45
mg/ml; rifampicine (4) — 20 mg/ml; etham-
butol (5) — 7.5 mg/ml; protionamide (6) — 30
mg/ml; Artemisia annua oil (7) — 20 mg/ml.

Taonuya 1 — Pezynomamot ucnotmanuii 3hupnozo macia noavlHu 00OHO1emHell

6 CPAGHEeHUU CO CIAHOAPMHBIMU RPenapamamu 6 omuowienuu wimammoe MbBT

Table 1 — The results of experiments under Artemisia annua essential oil in comparison
with standard drugs in relation to tuberculous mycobacteria strains

Kox mramma MBT /
TB mycobactera 1 2 3 4 5 6 7
strain code

2435 + — +++ +++ — ++ —
2316 + +++ +++ +++ +++ +++ +++
2380 + ++ — + — — —
1730 + +++ ++ +++ +++ +++ +
2352 + — +++ ++ +++ — +
2314 + +++ +++ ++ + + + ++ +++
1874 + - — — — — +++
3149 + +++ — — + +++ +++
1829 + — — — + + — + +
2162 + — + ++ + + 4+ + +

Ilpumeyanue.

— — omcymcmeue pocma, + — cKyOHblll pocm, ++ — ymepennulil pocm,; +++ — maccuensiii pocm

Note.

— — absence of growth, + —weak growth; ++ — moderate growth +++ — massive growth

Kak crnenyer u3 sKcrnepuMeHTaIbHBIX
JAHHBIX, 3()UPHOE MACITIO TIOJBIHU OTHOJIET-
HEl TPOSBISET TMPOTUBOTYOCPKYIC3HYIO
aKTUBHOCTb. B msTH cilydasx Ha ypOBHE
O(pHULIMHATBHBIX  MPOTUBOTYOCPKYIEZHBIX
MpernapaToB, a B ABYX U3 HUX — BBI3bIBACT
TIOJTHOE YTHETEHHE pOCTa MHUKOOAKTEpH
TyOepkynésa [49].

In vitro akTuBHOCTH 3(uUpHOTO Macia
Artemisia annua OpUIa OLIEHEHA B OTHO-
meHun Hemaron (Meloidogyne incognita,

Rotylenchulus 100%-nas
22

reniformis).

As we see from experimental data, es-
sential oil of the Artemisia annua exhib-
its anti-tuberculous activity. In five cases
on the level of official anti-tuberculous
drugs, and in two cases it provokes sup-
pression of the tuberculous mycobacteria
growth [49].

In vitro activity of essential oil of Ar-
temisia annua was estimated in relation to
nematodes (Meloidogyne incognita, Rot-

ylenchulus reniformis). 100% mortality
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cmepTHOCTS (LD ) Habnromanach mpyu KOH-
nerrpamusax 250-500 x 10 [54].

Jlocrarouno moiHas uHGOpMaLUi O
TOKCUYHOCTH 3(QUPHOro Maciia HaMu B JI0-
CTYITHOH JuTepaType He oOHapyxeHa. Mme-
I0TCS JIMIIb OTJIEJbHBIE YKa3aHHUS Ha €ro
MaJyl0 WIA HE3HAUUTEIbHYIO TOKCUYHOCTb
0e3 yKazaHHs KOHKPETHBIX KOHIIEHTpalUun
U METoIuK uccienoBanus. Iloaromy Hamm
OBLJIO TPOBEACHO H3yY€HHUE OCTPOM TOK-
CUYHOCTU 3(UPHOTO Macja MOJIbIHA OJTHO-
JIETHEH B COOTBETCTBUHU C PYKOBOJCTBOM I10
AKCIEPUMEHTAIBHOMY  (JOKJIMHUYECKOMY)
M3Y4YEHHIO HOBBIX (DAPMAKOJIOTMYECKH aK-
TUBHBIX BellecTB [55]. PesynbraThl Mo us-
YUEHHUIO OCTPOM TOKCHMYHOCTU 3(PHUPHOTO
Macya TpaBbl MOJBIHU OJHOJIETHEH mpe-
CTaBJICHBI B TaOIUIIE 2.

(LD,,,) was observed in concentrations
250-500 x 10 [54].

We have not encountered full informa-
tion about the essential oil toxicity and avail-
able literature. We only have some direction
to its small or insignificant toxicity without
certain concentrations and study methods.
Therefore we conducted the study of acute
toxicity of Artemisia annua essential oil tox-
icity in correspondence with the guidelines
for experimental (preclinic) studies for new
pharmacologically active substances [55].
The results of the acute toxicity of essential
oil from the grass of Artemisia annua are
shown in the table 2.

Taonuya 2 — Pe3ynomamut onpeoenenus «0CmMpoi» MOoKCUYHOCHU IPUPHO20 MAca ROIbIHU
00HOIemHell HA 0eNbIX MBIUMAX (CAaMUAX U CAMKAX) U Kpblcax (CamMuyax u camkax)

Table 2 — Results of the determination of acute toxicity of essential oil of Artemisia annua

on white mice (male and female) and rats (male and female)

ITokazarenn / | Jlo3a/Dose | Hoza/Dose | Jloza/Dose | [oza/Dose | Jlo3a/Dose
Indexes mr/kr / mg/kg | mr/kr / mg/kg | mr/kr / mg/kg | mr/kr / mg/kg | mr/kr / mg/kg
Camibr / 1000 2000 3000 4000 5000

Males
Bwokumno / 6 6 4 1 0
Survived
[Toru6mo / 0 0 2 5 6
Died
4 0 0 3 2 1
D 1000 1000 1000 1000 1000
DxZ 0 0 3000 2000 6000
LD,,=LD,, —XZ/n LD,,=LD,,-XZ/n
re: where:

71 — 9HCJIO JKUBOTHBIX B I'PYIIIIC,

Z — TOKa3arelb Pa3HUIbI MEXKY KOJIH-

YEeCTBOM IIOTHOIIMX >KMBOTHBIX npnu HucC-

IMOJIB30BAaHHHU ABYX COCCIHUX 103,

D — nokazareib pasHULbl MEXITY KOJIH-

YCCTBOM JIBYX COCCIAHUX HO3.

LD,,= 5000 — 11000/6 = 3166 mr/kr

n — number of animals in a group;

7 —index of the difference between dead

animals number after the use of two neigh-

boring doses;

D — index of difference between the

amount of two neighboring doses.

LD,,= 5000 — 11000/6 = 3166 mg/kg
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[Tommy4yeHHble pe3ylbTaThl CBUICTEIb-
CTBYIOT O TOM, 4TO 3(PUPHOE MACIIO TPABBI
MOJIBIHK OJTHOJICTHEH MO TOKCUYHOCTH MO-
KeT OBITh OTHECEHO K 6 KJIacCy Mo KIJIACCH-
¢ukanun K.CupopoBa — «OTHOCUTEIBHO
0e3BpEeIHBIC BEIIECTBAY.

Uccnenosanue F. Perazzo ¢ coaBropamu
[56] ouenmno BmusiHME 3(DUPHOTO Macia |
ATAHOJILHOTO M3BJICUCHUS U3 JINCTHEB NOJbIHU
OOHONlemHell Ha JKUBOTHBIX KaK 4acTh IICH-
X0()apMaKOIOTUIECKOTO CKPHHUHTA 3TOTO
pacrenus. M3BiedeHue OBUIO TIOMYYCHO W3
CBEXKHUX JIUCThEB, 8 3PUPHOE MACTIO UX THIIPO-
mactwusnued. ED,  u LD, nis s¢uproro
MacJia, TI0 JAaHHBIM JKCTIEPUMEHTa, COCTaBIISI-
a1 470 mr/kr 1 790 MI/KT, a U1 U3BJIEUCHUS
— 450 mr/kr 1 601ee 2 T/KT COOTBETCTBEHHO.
Jl03b1 yBETTMUMBAIIM BpEeMsI 3ama3IbIBaHS
KOHBYJIbCUH, HHIYIUPOBAHHBIX TMHKPOTOK-
CHHOM U THUJIOKapIIMHOM, U MPEIOTBpAIaIn
Ha4aJo TPHUCTYIIOB BBI3BAHHBIX TEHTHJICHO-
TETPa30JIOM W CTPUXHHHOM. DPHUPHOE Mac-
JIO TIOKa3aJlo B OCTPOM OIIBITE BO3MOXKHOE
XOJIMHEPTHUYECKOE JICWCTBHE, a CIIMPTOBOE
W3BJICUCHHEC JIOTIAMUHEPTUYCCKYIO U XOJIH-
HEPrU4eCKyr0 aKTMBHOCTU. D(PUPHOE MaCIo
Y M3BJICYCHUE TIPOSIBUJIM BBIPAKEHHOE YCIIO-
KauBarolee aeiictsue Ha [THC.

YuuTeiBas 3TH JaHHBIC, TPEICTABISIIO
WHTEPEC HCCIENOBaTh BIUSHUE 3(PHPHOTO
MacJia Ha JTUHAMUKY U3MCHCHHsI 00BEMHOM
CKOPOCTH MO3TOBOTO KPOBOTOKA. JIJIsT 3TOTO
HamMu ObUIa Ucmosib3oBana jgo03a — 1/1000 ot
MAaKCUMAJIbHO BBOJMMOW TPHU HCCIIEIOBA-
Husx LD, — 3,0 mr/kr,

OdupHOE MAaCIO TOJBIHKA OTHOJETHEH
pactBopsitu B 0,5 Mi1 pU3HOTIOrHYECKOTO pac-
TBOpPA ¥ BBOIWJTH BHYTPHOPIOIITMHHO, YIUTHI-
Basi MPOBEJICHUE OCTPOTO OIBITA U CKOPOCTh
pasButua 3¢pdexra. KoHTponmbHOM rpyrime
YKUBOTHBIX BBOJTUITM N30TOHUYECKUHN PACTBOP
HaTpUsl XJIOpHJIa B SKBHBAJECHTHOM OOBEME
— 0,5 mn. Ilpu mpoBeneHUN 3KCIIEpUMEHTA
(UKCHPOBATM  W3MECHEHHE apTEePUATBHOTO
napneHus. [lomydeHHbIE SKCTIepUMEHTANTb-
HbIC JTAHHBIC TIPEJICTABJICHBI B TAONHIIE 3.
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The results obtained give evidence about
the fact, that essential oil from the grass of
Artemisia annua can be referred to the 6
class in K. Sidorov’s classification “rela-
tively non-hazardous substances”.

The study of F. Perazzo with co-authors
[56] estimated the influence of essential oil
and ethanol extract from the Artemisia annua
leaves on the animals, as the part of psycho-
pharmacological monitoring of this plant.
The extract was obtained from fresh leaves,
and essential oil was obtained by hydrodis-
tillation. According to the experiment’s data
ED50 and LD50 for essential oil amounted
to 470 mg/kg and 790 mg/kg, and 450 mg/
kg and more than 2 g/kg for the extract re-
spectively. The doses increased the time of
convulsions delay, induced by picrotoxin
and pilocarpine, and prevented the beginning
of fits provoked by pentylenetetrazole and
strychnine. In acute experiment, essential oil
showed the possible cholinergic action, and
alcohol extraction showed dopaminergic and
cholinergic activities. Essential oil and the
extract exhibited a signified sedative action
for the central nervous system.

Considering these data, the study of the
essential oil influence on the changes of
volumetric cerebral blood flow rate is very
interesting. For this purpose we have used a
dose 1/1000 of the maximum implemented
in the experiments LD, — 3.0 mg/kg.

Essential oil of the Artemisia annua was
dissolved in 0.5 ml of physiologic solution
and injected abdominally, considering the
acute experiment and the velocity of the ef-
fect development. Control group of animals
was injected with a isotonic solution of so-
dium chloride in equivalent volume — 0.5
ml. During the experiment, arterial blood
pressure was registered. The experimental
data obtained are shown in the table 3.
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Taonuuya 3 — Bauanue s¢pupnozo macna noavinu 00Ho1emHuell Ha M0320801 Kposomok (MK)

Y HapKomu3upoeanHvlx Kpvlc

Table 3 — Influence of Artemisia annua essential oil on the cerebral blood flow (CBF)

of anesthetized rats
Hcxonnnie Casury, % OT MCXOHOTO YPOBHS /
JIaHHBIE / Shifts, % of the initial index
[Tokazarenu / Indexes Initial data 30 vt / 45 vt / 60 M/
5-15 muH / . . .
min min min min
Koutpons,
(duz.p-p) n=8 / MK/
Control, (phys. CBF 108.3+3.2 -0.9+0.7 -0.5+1.8 -1.3+£1.8 | -1.2+1.1
solution) n=8
O¢upHoe macio
(cycm.) 100 mr/kr, MK /
n=8 / Essential oil CBF 122.6£18.6 | -39.7+£8.5* | -39.2+11.5% | -46.3+5.6* | -50.9+1.2*
(suspension)
100 mg/kg, n=8

Ipumeuanue:

* — cosueu, 0docmosepHvle OMHOCUMENbHO KOHMPOIbHBIX 0anHbix (p < 0,05)

Note:

* — shifts, relevant against control data (p < 0.05)

[Ipu BBeneHnn (HU3MOIOTHIECKOTO pac-
TBOPA JIOCTOBEPHOTO U3MEHEHHSI MO3TOBOTO
KPOBOTOKAa B TEUEHHE MCCIICyEeMOTO Mepu-
0/1a He HAOMIOIAIH.

[Ipu perucTpamuu BHEUTHUX TapamMe-
TPOB COCTOSIHUSI KMBOTHBIX, CJCIYEeT OT-
METUTh, UYTO Yy >KMBOTHBIX OTMEYaJIOCh
MOBEPXHOCTHOE YUalIEHHOE JIbIXaHHue, HOP-
MaHu3yIoleecs K Hadyaly SKCIIEPUMEHTA.

[Tpu BBeneHMM 2(UPHOTO Maciia TOIBIHU
OJIHOJIETHEM B j103€ 3,0 MI/KT HAOIIOAJIN J10-
CTOBEpHOE TIOHIKEHHE 00BEMHON CKOPOCTH
MO3TOBOTO KPOBOTOKA, HAYMHAS C 5 MHUH Ha
39%. MakcumalibHOE TOHMKEHUE CKOPOCTH
KpoBoTOKa Habmromanu Ha 60 munyTe. OHO
coctapisuio 50% U SBISUIOCH TOCTOBEPHBIM
10 OTHOIIIECHHUIO K KOHTPOJIbHBIM 3HAUEHUSIM.

B pesynbrate mpoBENEHHBIX HCCIIEN0-
BaHWH, OBLJIO YCTAaHOBJIEHO JOCTOBEPHOE
MOHIKCHUE CHCTEMHOTO apTEPHALHOTO
JABJICHHS TIPU BBEJICHUU 3(pHpHOTO Macia
(B cpennem Ha 43,8%) y HapKOTU3UPOBAH-
HBIX KPBIC TIO CPaBHEHUIO C KOHTPOJIHHOU
IPYIIION KUBOTHBIX.

After the physiological solution appli-
cation there were no significant changes of
cerebral blood flow observed.

Registering the external parameters of
animals, we should not, that they had in-
creased respiration, which normalized by
the experiment start.

After application of Artemisia annua es-
sential oil at dose 3.0 mg/kg, we observed
relevant decrease of volumetric cerebral
blood flow rate, beginning with 5 min at
39%. Maximum decrease of the volumetric
cerebral blood flow rate was observed on 60
minute. It amounted to 50% and was rele-
vant against control values.

As the result of the experiments carried
out, we have established the significant re-
duction of system arterial blood pressure af-
ter the application of essential oil (by 43.8%
in average) in anesthetized rats in compari-
son with a control animals group.
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3akJiouenue

Takum 00pa3oM, TOJBIHE OIHOJICTHSIS
SIBIIICTCS BaKHBIM HMCTOYHUKOM OHMOJIOTH-
YECKH aKTUBHBIX COCJIMHCHHN, HEKOTOPHIC
U3 KOTOPBIX, KaK, HalIpUMep, apTEMU3HHHH,
apTEeMU3WHUHOBAsT KUCIIOTA U Jp. YK€ HC-
MOJIB3YIOTCS JJIS TOJyYEeHUS JIEKapCTBEH-
HBIX CPEJICTB.

DdupHoe Macio pacTEeHUS COIEPKHUT
Oosee 120 KOMIIOHEHTOB, OTHOCSIIHMXCS K
pa3IMYHBIM KjaccaM TPUPOAHBIX COETH-
HeHuil. KadecTBeHHBIN cOCTaB M KoIuYe-
CTBEHHOE COJICPKAHHUE OTJEIBHBIX KOM-
MOHEHTOB BapbUPYEeT B 3aBUCUMOCTU OT
sKosoro-reorpapudeckux (hpakropos, (aszsl
Pa3BUTHS PACTEHHM, TEXHOJIOTMH BbIPAIH-
BaHUsI, ClIOCco0a CYIIKHU U T.1I.

[IpoBeneHHbIe, B TOM Yuciie HaMH, (ap-
MaKOJIOTUYECKHUE UCCIIETOBaHUS S(HUPHOTO
Macyia TMOJBIHA OJHOJIETHEH XapaKTepu3y-
IOT €T0 KaK MOTEHIUATbHbIA UCTOUHUK IS
pa3pabOTKH HOBBIX AHTUMHKPOOHBIX Jie-
KapCTBEHHBIX CPEJICTB.
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Conclusions

Thus Artemisia annua is an important
source of biologically active compounds,
some of them, as for example, artemisinin,
artemisinin acid etc are used for drugs man-
ufacturing.

Essential oil of the plant contains more
than 120 components, which belong to dif-
ferent classes of natural compounds. Quali-
tative composition and quantitative content
of certain components varies depending on
the ecological and geographic factors, plant
vegetation phase, cultivation technology,
drying method etc.

Pharmacological studies of the Artemis-
1a annua essential oil which we have carried
out characterize it as a potential source for

new antimicrobial drugs working out.
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BeedeHue. Y manopacnpocmpaHeHHbIxX
pacmeHud, makux Kak Elsholtzia stauntonii,
Agastache foeniculum, Monarda fistulosa,
Perovskia atriplicifolia, Majorana hortensis
mepanesmuyeckoe Oelicmsue mepneHou-
008 3¢(hupHbIX MAces He00CMAMOYHO U3yye-
HO, N03MOoMy uccsedosaHue HanpasneHul
NpuMeHeHUs 3mux pacmeruli 8 pumome-
panuu Aenaemca akmyasnvHeiM. Ljenvio
pabomel 661710 U3y4eHUe KOMNOHEeHMHO20
cocmasa 3¢hupHo20 macna 18 manopacnpo-
CMmpaHeHHbIx 8uU008 pacmeHuli cemelicmea
Lamiaceae u3 Konnekyuu Hukumckoeo 60-
MaHuyeckozo caoa 014 ysesnudyeHUs mepa-
nesmuy4eckux 803MOXHocmell U npakmu-
YeckKo20 UCNO0JIb308AHUA 8 (humomepanuul.
Wccnedyembie sudbl pacmeruli 6bi1u UHmM-
podyyuposaHel Ha FKxHoili bepez Kpvima
(KOBK) u3 pasnuuHeix 3K0/1020-2e02paguye-
CKUX 30H 8 8ude ceMAH U3 6omaHuyecKux
cados Esponbl. Memoosl. Kaxoblli 8ud
npedocmasneH 3-20 obpasyamu, Komopele
6bI/1U U3ydeHbl N0 6uoMoppoo2UYeCKUM U
OCHOBHbIM X03AUCMBEHHO-YEeHHbIM NPU3HA-
Kam. B cmamse npusodumcsa obobujeHue u
aHanau3 MHO20J1eMHUX ucciedosaHuli buo-
Jlo2UYeCKU akmueHelx geujecms 18 guoos
apomamuy4eckux padcmeHul cemelicmea
Lamiaceae. CodepxaHue 3¢pupHo20 macaa
onpedesianu 8 haze Maccoso2o usemeHus
pacmeHul, U3 CB8eXecobpaHHO20 Cbipbs,
MemoOoM 2u0pOoOUCMUIIAYUU HA annapda-
max [uH36epea. KomnoHeHmHbIl cocmas
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Introduction. Therapeutic action of ter-
penoids of essential oil in uncommon plants
like Elsholtzia stauntonii, Agastache foenic-
ulum, Monarda fistulosa, Perovskia atri-
plicifolia, Majorana hortensis, therefore the
study for these plants application in phyto-
therapy is timely. The study for componen-
tial content of essential oil of 18 uncommon
species from Lamiaceae family from the
collection of Nikitsky Botanical Garden to
increase therapeutic possibilities and their
practical use in phytotherapy was the pur-
pose of this paper. The plant species under
study were introduced to the South Coast of
Crimea from different ecological and geo-
graphic zones in seeds from botanical gar-
dens of Europe. Methods. Every species was
represented by 3-20 samples, which were
studied by biomorpholofical and principal
economically valuable features. The article
presents the generalization and analysis
of long-time studies for biologically active
substances from 18 species of aromatic
plants from Lamiaceae family. The content
of essential oil was determined in a phase
of mass blossom, from freshly harvested
raw materials by means of hydro distilla-
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3¢hupHO20 MACNA uccaefo8anu Memooom
2a30xuokocmHou  xpomamoezpacguu. Pe-
3ynemamel. VldeHmugukayus KOMNOHEH-
moe 3(UpHO20 MAcC/a No380/UNA Bbloe-
JlUmb XeMomunsl pacmeHuli C 8bICOKUM
COOepXaHuUemM UeHHbIX sewecms (Memus-
XABUKOJI, KAPBAKPOJ, NUHEH, MUMOJI, U Opy-
eue). o Komnsiekcy npusHaxkos 8wvloeseHbl
8bICOKONPOOYKMUBHbIE 06pasubl (hopmol),
nepcnekmueHsle 0J19 NPOMbIWIeHHOU KyJlb-
mypel 8030esbigaHusa. Onupasace HA Kaac-
cugpukayuro AJl. Typosol no HanpagneHu-
AM ¢pumomepanesmuyecko2o 0Oelicmaus
pacmeHuti u pesynemamel cob6cmeeHHbIX
uccnedo8aHuli, 8vloesieHHble opMbl pac-
meHul pacnpedesneHsl no 10 epynnam uc-
nosb308aHusA 8 pumomepanuu. Hanpumepe
Agastache foeniculum nokaszaHo, Ymo 00uH
U mom e 8ud pacmeHuli Moxem umMemsb
pas/iuyHble xeMomunol, obsaoaroujue Kak
Jle4yebHbIM OelicmaueM, Mak U MOKCUYHBbIM.
3aknioyerue. [losy4yeHHble OdHHble Cyuje-
CMeeHHO pacwupAam u 00NoJIHAIM cae-
0eHUs N0 XUMUYEeCKOMY cocmasy pacmeHuu
U N0380J1AI0M pacupume ceipbesyto 6asy
JlekapcmeeHHbIX pacmeHuli 3a cyem ssede-
HUA 8 KyJlbmypy ManaopacnpocmpaHeHHbIX
8uoos cemelicmea Lamiaceae.

Kniouyeebvlie cnoea: apomamuueckue
pacmeHus, maccosaa 00/1A 3(hupHO20 MAc-
J1d, KOMNOHEeHMHbIU COCMAs 3¢hupHO20 MAc-
na

BBenenne

KomnuiekcHble wucciienoBaHus, IPOBO-
TuMbIe  (hapMaKoJIOTaMH, XWMHUKaMH, 00-
TaHUKaMU U PaCTEHHEBOJAMH, IO3BOJIWIN
BBISIBUTH IICHHBIC B JIC4EOHOM OTHOIICHHUH
pacTeHHsT M UCIOJNb30BaTh HX B MEIH-
LUHCKOM MPAKTUKE. DBOJIBIIMHCTBO BHJIOB
ceMeiictBa Lamiaceae uMeOT apomaTu-
YECKUH 3a1ax, KOTOPbIN OIPEAEIISIeTCS IIPU-
CYTCTBHEM Ha BCEX WJIM HEKOTOPBIX YACTAX
pacTeHusl KeNe30K, BBIICISIIONMX dhup-
Hble Macia. VIMEHHO NpPHCYTCTBHE 3STHUX
Macesl B 3HAUYUTEIBHON CTENeHn 00ecTeyn-
BAET MPAKTUYECKOE MCIIOJb30BaHUE MPEJ-

tion at Ginsberg apparatuses. Componen-
tial content of essential oil was studied by
the method of gas liquid chromatography.
Results. Identification of the essential oils
components allowed isolation of plant
chemotypes with high content of valuable
substances (methyl chavicol, carvacrol, pin-
en, thymol, and others). High-productive
samples (forms), prospective for industri-
al cultivation were isolated by the features
complex. Based on the classification of A.D.
Turova in phytotherapeutic action of plants
and results of our studies, the isolated plant
forms were distributed in 10 groups of us-
age in phytotherapy. On the example of
Agastache foeniculum we showed that one
and the same plant species may have dif-
ferent chemotypes, which have treatment
and toxic action. Conclusion. The data ob-
tained broaden and add the information
about a chemical composition of plants and
allow broadening the raw material base of
medicinal plant by means of introduction of
uncommon species from Lamiaceae family
into cultivation.

Keywords: aromatic plant, mass share
of essential oil, componential content of es-
sential oil

Introduction

Complex studies, which are implement-
ed by pharmacologists, chemists, bota-
nists, and plant breeder allowed revelation
of therapeutically valuable plants and us-
ing them in medicinal practice. The major-
ity of species from Lamiaceae family has
aromatic smell, which is determined by the
presence of glandules with essential oils in
all or some parts of a plant. The presence
of these oils provides the practical use of
the Lamiaceae representatives as aromat-
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craBuTened Lamiaceae B KadyecTBe apo-
MaTUYECKUX W JICKAPCTBEHHBIX PACTCHUU
[1]. TepaneBTHueckoe AEHCTBHE TEPIIEHO-
UJ0B d(PUPHBIX Macel U MX IPOU3BOIHBIX
JUIS. MICTIOJIb30BaHUsSL B JIeUeOHOM IpaKTH-
K€ MaJi0 U3y4eHO U TpeOyeT TIIATeIbHOTO
nonaxoaa. B nuteparype ecTh JaHHBIE HUC-
cleIoBaHui  (hapMaKOJIOTHYECKONH aKTHB-
HOCTH J(HUPHBIX Macel OQHUIIMHAIBHBIX
pacreHuii cemeiictBa Lamiaceae [2, 3, 4, 5,
6]. Y ManmopacnpocCTpaHEHHBIX PAaCTEHHIA,
Takux Kak Elsholtzia stauntonii, Agastache
foeniculum, Monarda fistulosa, Perovskia
atriplicifolia, Majorana hortensis, 310 neii-
CTBUE HEAOCTATOYHO U3YYEHO, IOITOMY
HCCJICIOBAHUE HAIMPABICHUA TPUMEHEHUS
ITUX PACTCHHH B (PUTOTEpAIUH SIBIISICTCS
aKTyaJIbHBIM.

Henb padoTsl — M3y4YUTh KOMIIOHEHT-
HBI cocTaB 3¢upHOro Macia 18 uHTpo-
NYLIEHTOB cemeiicTBa Lamiaceae, mep-
CHEKTHUBHBIX B IPOMBIIUICHHOW KYJIbTYpe
BO3/ICIbIBAHUS JUIsl YBEJIMYEHHS] TEpareBs-
TUYECKUX BO3MOKHOCTEH U MPAKTUUYECKOTO
UCITOJIb30BaHUS B (PUTOTEPAITHH.

B renodoHm0OBON KOIEKIMH apoMa-
TUYECKMX U JICKAPCTBEHHBIX PACTCHUU
Huxkurckoro OGoranmueckoro cama (HBC)
cemeiictBo Lamiaceae mpencrabieno 108
BUJlaMu U3 26 ponos [7]. Mcxonuslii Mate-
puaJl IpUBJIEKAJICS B OCHOBHOM IIO JIEJICK-
TycaM u3 OOTaHMYECKUX CaZoB EBpOIBI.
Kaxnpiit Bun npencrasien 3-20 oOpasia-
MU Pa3JIUIHOTO AKOJIOTO-TeorpapuiecKoro
MpouCXOXkaeHus. PacTeHus wuccienoBaiu
1o OMOMOP(OIIOTHYECKUM M XO3SUCTBEH-
HO-IIEHHBIM MIPU3HAKAM.

MeTtoabl

N3yueHuss mpoBOAUINCH MO METOJUKE,
IPUHATON B J1Ta0OpaTOPUHM apOMATHYECKUX
U JIeKapcTBeHHbIX pactenuit [§]. [Tockomnb-
Ky MUMEHHO XMMHYECKHM COCTaBOM OIIpe-
nensiercs papMakoiaoruyeckas akTHBHOCTh
3(hUpPOMACTHYHBIX PACTCHHUH, TO JJIS OIH-
CaHMs KOJIJICKITMOHHBIX 00pa3IloB, Kpome
OMOJIOTHYECKUX IIPU3HAKOB, HEOOXOIMMO
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ic and medicinal plants [1]. Therapeutic
action of terpenoids of essential oils and
their derivatives for the use in therapeutic
practice is unstudied and requires more
thorough approach. There are some date
about the study of pharmaceutical activi-
ty of essential oils of officinal plants from
Lamiaceae family in literature [2, 3, 4, 5,
6]. But uncommon plants like Elsholtzia
stauntonii, Agastache foeniculum, Monar-
da fistulosa, Perovskia atriplicifolia, Ma-
jorana hortensis were not studied for this
action as necessary, therefore the study for
the direction of these plants application in
phytotherapy is timely.

Study for a componential content of es-
sential oil of 18 introduced species from
Lamiaceae family, prospective in industrial
cultivation to increase therapeutic possibili-
ties and practice utilization in phytotherapy
was the purpose of the study.

Genetic pool of aromatic and medicinal
plants of Nikitsky Botanical Garden, Lami-
aceae family is represented by 108 species
from 26 genera [7]. Original material was
gathered using de-lectuses of the European
botanical gardens. Every species was repre-
sented by 3-20 samples of different ecolog-
ical and geographic origin. The plants were
studied by biomorphologic and economi-
cally valuable features.

Methods

The study used methods common for
laboratory of aromatic and medicinal plants
[8]. Since it is a chemical composition
which determines pharmacological activity
of essential oil plants, apart from biological
features chemical characteristics, includ-
ing componential content of essential oil is
necessary for the description of collection
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MPUBJICYCHUE XUMHYECKON XapaKTepUCTH-
KH, B TOM YHCJIE 10 KOMIIOHEHTHOMY COCTa-
BY 2(MpHOTO Maca.

MaccoByto gom0  3GUPHOrO Macia
OTIPEACIISITA METOIOM THUAPOAUCTUIUISIINH
Ha anmaparax ['uH36epra B (aze maccoBo-
TO IBETEHHS U3 CBEKECOOPAHHOTO CHIPHS.
KommonenTHsIil cocTaB 3¢dupHOrO Macia
WCCJIEIOBAIM  METOJOM Ta30’KHIKOCTHOM
xpomarorpaduu [9] Ha npubope Xpom —
41 u na xpomarorpade Agilent Technology
6890 ¢ Macc-CreKTpOMETPUUYECKUM JIETEK-
Topom 5973. BBox nmpo6bI B xpomarorpadu-
YEeCKyI0 KOJIOHKY Ha XxpoMatorpade Agilent
Technologies 6890 mpoBoawiu IpsIMbIM B
pexume split, (¢ nenennem motoka 1:80).
Xpomarorpaduueckasi KOJIOHKA — KaruJi-
naspHass DB-5 BHemnuii auametrp 0,25 mm
u guHo 30 M. CKOpOCTh Ta3a-HOCUTENS
(remwmit) 1.0 mur/mun. Temmepatypa Harpe-
BaTens BBoaa mpoOsl — 250 rpanx. Tewmme-
parypa TepMocTara, Mporpammupyemas
ot 50 mo 320 rpax co ckopocThio 4 rpan/
MuH. [l uaeHTHuQUKAIUU KOMIIOHEHTOB
MCIOJIb30BAIN OMOIMOTEKY MacC-CIIEKTPOB
NISTO07 u WILEY 2007 ¢ o6muM Koiude-
cTtBoM criektpoB 6onee 470000 B couera-
HUU C MpOorpamMMamMu JJisg UJIeHTU(UKAINH
AMDIS u NIST.

Pesyabrarsl

ApoMaTndeckue pacTeHUs MPeACTaBIIs-
10T UHTEpEC s (PUTOTEpanTuu IOTOMY, YTO
B HUX [OMHUMO OCHOBHBIX TpymI OHOJIO-
TMYECKU aKTHBHBIX BEIIECTB, COAEPKATCS
a¢upHBIC Macia, OCHOBHBIMU KOMITOHEHTA-
MU KOTOPBIX SIBJISIFOTCSI TepHEHOU B Tep-
MEHOUIBI O0NAZAI0T IIUPOKHM CIIEKTPOM
(hM3HOIOTUYECKOTO JICUCTBUS HA OPraHU3M
yenoBeka. OHU CIIOCOOHBI BO3/IEHCTBOBATh
Ha BCE CHCTEMBI U OpPTaHbl, BIUSATh HA pa3-
JIMYHBIE TIPOIECCHI B OPTaHU3Me, HO MeXa-
HU3M WX JIEUCTBUS IO CUX TOpP cllabo u3y-
yeH [10].

B cBsi3u ¢ pocTom npumMeHeHus 3¢upo-
MacCJIMYHBIX TPaB B MEIUIIMHE BO3HHKACT
HE0OXOIMMOCTh MIPUCYTCTBUS B HUX OIIpe-

samples.

Weigh ratio of essential oil was deter-
mined by using a method of hydrodisilla-
tion at Ginsberg apparatuses in a phase of
mass blossom from freshly harvested raw
materials. Componential content of essen-
tial oil was studied by using gas-liquid
chromatography [9] at Chrom-41 appara-
tus, and using Agilent Technology 6890
chromatographer with a mass-spectromet-
ric detector 5973. Sample injection into a
chromatographic column at Agilent Tech-
nologies 6890 chromatographer was done
in a split regime (with flow pressure 1:80).
Chromatographic column — capillary DB-5
outer diameter 0.25 mm, and 30 m length.
Velocity of the carrier gas (helium) 1.0 ml/
min. The temperature of sampling heater
amounted to 250°C. Thermostat tempera-
ture was programed from 50 to 320°C with
4°/min velocity. To identify components
we used mass spectrums library NISTO7
and WILEY 2007 with general number of
spectrums more than 470,000 together with
identification programs AMDIS and NIST.

Results

Aromatic plants are of interest for the
phototherapy because they have essential
oils with terpenoids as the main component
apart from the basic groups of biologically
active substances. Terpenoids have broad
spectrums of physiological activity on a
human’s organism. They are able to influ-
ence all the systems and organs, as well as
different processes in an organism, but the
mechanism of their action is still understud-
ied [10].

In connection with the growth of essential
oil herbs application in medicine there is a
need for the presence of a certain amount and
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JICJICHHOTO KOJIMYECTBa W CTaOWIBHOCTH
KOMITOHEHTOB 3()MPHOTO Maclia B pAaCTCHUH,
o0ecreunBaronnX OXUIAEMbIH  (papMako-
aoruueckuid 3pdexr. DpdexruBHOCTE U
0€301acHOCTh  HMCIIOJIb30BAaHUSI  APOMATH-
YEeCKUX PACTeHH B (UTOTEpamuH CTPOTO
oTIpeneNsieTcss UX XUMHUYECKON XapaKTepH-
CTHKOM, B TIEPBYIO OUePeIb KOMITOHEHTHBIM
cocTaBoM 3(UPHOTO MacJa.

[lo pe3ynsraTam MHIWBUIYaJIHHOTO OT-
0opa HaMu BbIJIEJICHBI (JOPMBI C BBICOKOU
MacCOBOM J0JIEd U COAEPKAHUEM OCHOB-
HBIX (IICHHBIX) KOMIIOHEHTOB A()UPHBIX Ma-
CeJI, pe3yJbTaThl KOTOPOTO MPEACTABICHBI B

tabmune 1.

stability of components of essential oil in a
plant, which promotes a necessary pharma-
cological effect. Efficiency and safety of the
aromatic plants use in phytotherapy is condi-
tioned by their chemical characteristics and
by the component composition of essential
oil in the first place.

Following the results of individual se-
lection we have isolated forms with high
weight ratio and content of principal
(valuable) components of essential oils,
the results of which are represented in the

Ta6nuua 1 - Xapakmepucmuxa 610086 u opm apomamuuecKkux pacmeHuil KonneKyuu
Huxumckozo 6omatnuueckozo cada no 6uoxumuueckum npusHaxam /

Table 1 - Characteristics of the species and forms of aromatic plants from the collection
of Nikitsky Botanical Garden in biochemical features

MaccoBast 101151 9QUPHOTO | Kosn-go komrio-
macia, % or: / We(:)ight ratio gj;‘;gg;’ﬁ::]a MaccoBast 05151 OCHOBHBIX
But/ Species of essential oil, % from: S(pHpHOM MaCTe, . KOMIIOHEHTOB, % /
. . wr. /Number | Wight ratio of the principal compo-
ChIpOM MACChI | CYXON MacCCBhI of components N
/ Raw weight | / Dry weight | identified in nents, %
essential oil, pc

Agastache 0.29-0.49 0.96-1.71 19 Metunxasuxon / Methyl chavicol:

Jfoeniculum 57.7-93.1

Agastache 0.54-0.60 1.78-1.92 23 Mertunxasukon / Methyl chavicol:

mexicana 67.9-84.3

Agastache 0.50 1.52 18 Metmnxasuxon / Methyl chavicol

scrophulariaefolia — 85.6

Elsholtzia stauntonii| 0.23-0.40 0.62-1.21 30 Po3dypan / Rozfuran — 41.1;
po3dypandniokent / rozfuran
epoxide — 24.0; xapuodpwmiieH /
caryophyllene — 8.5

Hyssopus 0.30-0.45 0.96-1.19 29 [Munoxamdon / Pinocamphon: 7.8—

officinalis 73.2; nzonmHOKaMoH / isopinocam-
phon: 10.7-73.7

Majorana 0.25-0.55 0.60-1.30 22 Tepnuuen-4-on / Terpinen-4-ol:

hortensis 28.1-36.0; nuranooi / linalool:
8.,4-16.3;
O-TEepITHHEO /
a-terpineol: 4.3-8.3

Melissa officinalis 0.05 0.16 38 Kapuoduienokeun /
Caryophyllene oxide — 10.26,
repanuais / geranial — 8.21,
Hepab / neral — 6.00, nuTpoHen-
nanb / citronellal — 4.03, nuHoNEBast
kucnora / linoleic acid — 7.25
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IIpooonycenue maonuyot 1/
Continuation of Table 1

Maccoas 10715 3pupHOTO KOJ1-BO KOMIIO-
macia, % OT: / Weight ratio ;;EIZSEBP:::E?B MaccoBast 0511 OCHOBHBIX
Buux / Specics of essential oil, % from: SpUPHOM MaCTe, . KOMIIOHEHTOB, % /
. . wr. /Number | 'Wight ratio of the principal compo-
CHIPOH MACCHI | CYXOH MACChI | - of components ts. %
/ Raw weight | / Dry weight identified in pents,
essential oil, pc
Monarda fistulosa 0.40-0.93 1.23-2.80 14 Tumon / Thymol: 13.7-71.3;
kapBakpo / carvacrol 3.6-60.8;
y-TepnuHeH / - terpinene: 6.1-32.8
Nepeta cataria var. 0.23-0.43 0.88-1.73 15 I'epanmomn / geraniol: 23.2-25.1;
citriodora Hepon / nerol: 20.2-21.1; reparuaib
/ geranial: 13.1-13.6;
Hepaub / ranial: 8.8-9.5
Ocimum basilicum 0.15-0.20 1.0-1.24 33 JIunamnoou / linalool: 29.9-45.7;
metmixasukoi / methyl chavicol:
9.3-30.8; sBrenou / eugenol: 6.3—
11.5;
AMH- O-KaguHOIN / epi- - cadinol — 4.2
Origanum vulgare 0.06-0.80 0.14-2.13 48 Kapsakpoun / carvacrol: 38.6-79.3;
y-TepnuHeH / y-terpinene: 3.4-11.4;
kapuoduiuieH / caryophyllene:
6.7-8.7
Perovskia 0.20-0.30 0.61-0.90 30 Kamdopa / camphor — 27.2;
atriplicifolia 1.8-mmmaeon / 1.8- cineol — 14.3;
snmHajoo / linalool — 5.5;
6opreon / borneol — 4.8; xkapBakpon
/ carvacrol — 5.1
Rosmarinus 0.38-0.57 0.74-1.10 9 Kamdopa / camphor: 22.2-24.3;
officinalis 1.8-iuueon /1.8- cineol: 16.4-22.4;
a-nuHeH / a-pinene: 9.6-11.9
Salvia sclarea 0.15-0.40 0.23-0.60 & Jlunammnanerar / linalyl acetate:
54,9-71,0; nunanooxn / linalool:
7,8-28,8
Salvia officinalis 0.39-0.44 1.16-1.32 33 0-Ty#oH / a- thujone: 28.8-34.6;
B-Tyiion / - thujone: 19,0-28,8;
kam@opa / camphor: 12,0-17,4;
1,8-muneon / 1,8-cineol: 8,8-10,5
Satureja hortensis 0.28-0.40 0.91-1.23 16 Kapsakpoun / carvacrol: 55.3-59.9;
y-TepnuHeH / y-terpinene: 26.6-31.2
Satureja montana 0.28-0.50 0.53-0.91 17 Kapgsaxkpon / carvacrol: 72.3—-84.0
Thymus vulgaris 0.29-0.66 1.09-2.01 29 Tumon / thymol: 28.7-79.0;
kapsakpou / carvacrol: 1.5-57.7
Oobcyxnenne table 1.
Hamm wuccienoBaHuss KOMIIOHEHTHOIO Discussion

coctaBa 3(UPHOrO Macjia pacTeHuu ce-

MeiicTBa Lamiaceae mokasajiu ux OOJIbIIOE

pa3H006pa3He. MaccoBas J10J1s1 1 Ka4eCTBO

B(i)I/IpHOI‘O Macjia B paCTCHUAX 3aBHUCUT OT

paga IpUYrUH, KaCaroIIKUXCa HE TOJIBKO KIIHU-

MAaTH4YCCKHX YCHOBHﬁ, HO OCOOCHHOCTEM

Our studies for componential composi-

tion of essential oil of the plants from La-

miaceae family showed their big diversity.

Weight ratio and quality of essential oils

in plants depends on the range of reasons,
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OuMoJIOru4ecKoro pa3Butus Bujaa. B cocra-
Be 2(PUPHOTO Maciia OTHOTO U TOTO e BHUJIA
MIOMHUMO IIEHHBIX KOMIIOHEHTOB, OOYCJIOB-
JUBAIONTUX JiedeOHbIN d(PdexT, MOTyT mpu-
CYyTCTBOBaTb KOMIIOHEHTBI, BbI3bIBAIOIINE
OTpAaBIICHUE: MYJIETOH, TUIIEPUTOH, MEHTOH,
dbunnanapen, MaccoBasi J0Js KOTOPHIX HE
JOJDKHA TIPEBBINIATE JAOMYCTHUMbIC HOPMBI.
[lenenanpaBneHHbIN OTOOpP MO3BOJIUI HAM
BBIIETTUTH (DOPMBI C MUHOPHBIM HX COJIEP-
xaHuem (tabm. 1). Takum obOpaszom, mpa-
BUJIbHBIM BBIOOP MCXOMHBIX BUJOB, IOITY-
JSUN WK XEMOTHITOB TSI UHTPOIYKITUU U
KYJITUBUPOBAHMUSI, UCIIOJIb30BAHUE METOJA
WHANBUAYAJIBLHOTO OTOOpa JaeT BO3MOXK-
HOCTh TIOJYYUTh ChIPhE HEOOXOTUMOTO Ka-
YeCTBa.

TeprneHbl MO CBOEH XUMHYECKOM ITPHU-
polie SBISIIOTCS OYEHB JIAOWMIHLHBIMU Bellle-
CTBAaMH, CKJIOHHBIMH K pa3IMYHBIM IIpe-
BpauieHusM [ 10], mo3ToMmy KOMIOHEHTHBII
cocTaB 3(pUpHOTO Macia OJJHOTO U TOTO XKe
BUJIa PACTEHUS] MOXKET CUJIBHO OTIMYaThCSl.
Hammu uccrienoBaHUsAMHM  YCTaHOBIIEHO
BapbUPOBAHUE OCHOBHBIX KOMIIOHEHTOB B
MIUPOKUX TpeAeNiax B TaKUX poaax, Kak:
Agastache foeniculum, Thymus vulgaris,
Hyssopus officinalis, Monarda fistulosa,
Ocimum  basilicum, Origanum vulgare.
Wzydennsle  coptoobpasubl  Agastache
foeniculum,  WHTPOAYLUHUPOBaHHBIE U3
[Isenuapuu, @paniuu, Utanuu, [onsuu,
I'epmanun, UMEIOT CXOAHBIA KOMIIOHEHTHBIN
COCTaB, HO OTJINYAIOTCS] COOTHOILIEHHEM OT-
JIeIbHBIX KOMIIOHEHTOB. B 3aBucuMocTtu ot
JOMUHUPYIOIIETO KOMIIOHEHTA BbIJCIICHbI
TPU XEMOTHIIA: METHUIXaBUKOJIbHBINA, H30-
MEHTOHHBIN, myneronHsid [11]. Merun-
XaBUKOJIBHBIM XEMOTHUIT XapaKTepU3yeTCs
SIPKO BBIPAKEHHBIM aHHUCOBBIM apOMaTOM,
OCHOBHBIM KOMITOHEHTOM 3(HUPHOTO Macia
aBIsgeTCS (PEHONT — METHIIXaBUKOI, OYEHb
ONMU3KUii 110 CBOMCTBAM K aHetony. M3omen-
TOHHBIA U IYJIETOHHBIA XEMOTHIIBI UMEIOT
apoMmar MsTbl, OCHOBHBIMH KOMIIOHEHTAMH
3(UpPHOTO Macia SBISIOTCS MOHOIUKIINYE-
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concerning not only climatic conditions,
but also the peculiarities of biological de-
velopment of species. Essential oil of one
and the same species apart from valuable
components which condition therapeutic ef-
fect may have components which provoke
poisoning: pulegone, piperitone, menthone,
phellandrene, weight ratio of which must not
exceed permissible rates. Focused selection
allowed isolation of forms with their minor
content (table 1). Thus, right choice for the
original species, populations or chemotypes
for introduction and cultivation, the used of
individual selection method, gives the pos-
sibility to obtain raw materials of necessary
quality.

Terpenes are very labial substances by
their chemical nature and are prone to dif-
ferent transformations [10], therefore com-
ponent composition of essential oil of one
and the same plant species may differ. Out
studies established the variation of the prin-
ciple components over wide range in species
like: Agastache foeniculum, Thymus vulgar-
is, Hyssopus officinalis, Monarda fistulosa,
Ocimum basilicum, Origanum vulgare. The
studied samples of Agastache foeniculum,
introduced from Switzerland, France, Ita-
ly, Poland, and Germany have the similar
composition, but differ in the certain com-
ponents relation. Depending on the domi-
nating component there were three chemo-
types:
pulegone [11]. Methyl chavicol chemotype

methyl chavicol, iso-menthone,
is characterized with strongly pronounced
anisic fragrance, basic component of essen-
tial oil is phenol methyl chavicol, very close
to anethol by its composition. [so-menthone

and pulegone chemotypes have a mint fra-
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CKHE TEpIICHOBBIE KETOHbI — M30MEHTOH U
IyJIEroH, Bappupyromue ot 16,7 no 55,5%
(n3omeHTOH) U 0T 36,7 10 47,8% (11yneron).

MeTunxaBuKoII ~ sBIIETCS  HamOojee
[IEHHBIM KOMITOHEHTOM 3(HpHOTO Macia
Agastache foeniculum, tak kak obiamaer
BBICOKOM OHOJIOTMYECKON aKTUBHOCTBIO H
SBJISIETC UMMYHOMonyIstopoMm [12]. U3o-
MEHTOHHBI U IYJECTOHHBIM XEMOTHIIBI HE
MOTYT OBITh UCIIOJIb30BaHbI B (PUTOTEpATINH,
Tak Kak 1Mo TpeboBaHusM EBporneickoit
®dapmakornen maccoBasi J0JS U30MEHTOHA
He nomkHa npesbimarsk 10%, a mynerona —
4% [13].

CrnenoBatenbHO, B 3aBUCUMOCTH OT OHO-
XUMHUYECKOH XapaKTePUCTUKH S(HUPHOTO
Macia B 3(UpOMaCIMYHOM ChIPbE, OIpe/e-
JSFOTCSL U TEPANEBTUYECKUE BO3MOXKHOCTHU
BUJIA.

N3 dapmakonornyeckux CBOWCTB Hau-
Oornee xapakTepHO UIsi A(UPHBIX Maceln
HAJIMYME MPOTHUBOBOCHAIUTEIbHOM, aH-
TUMUKPOOHOW, MPOTUBOBUPYCHON M TIpPO-
TUBOIJIUCTHOM aKTUBHOCTH. Kpome ToOTO,
a(HUpHBIE Maciia OKa3bIBaIOT BBIPAKEHHOE
BJIMSIHUE HA JIESITEIbHOCTh CEPJIEYHO-COCY-
nuctor cuctembl 1 1{THC, oGmamaior ctu-
MYJUPYIOIIUMHU, OOJEYTONSIOMIUMH, OT-
XapKUBAIOIIMMHU CBOMCTBAMM, YIIyYIIAIOT
(YHKIUIO KENyI0YHO-KUIIIEYHOTO TPaKTa
[14].

OO6mbekThl n3yuenus uz xkoweknun HbC
B 3aBUCHUMOCTH OT JOMHMHHUPYIOIIETO KOM-
MOHEeHTa A(PUPHOTO MaCJIa U, IPOBEIEHHOTO
HaMH CKpHHHUHTa (DapMaKoJIOTrHYeCcKON aK-
TUBHOCTH, OBUTH pa3/IeJIeHbl Ha TPYIIIHI 10
UX JIEUCTBUIO Ha OT/IEJIbHBIE CUCTEMBI Opra-
HH3Ma U OpPraHbl C YYETOM MPEJI0KEHHON
knaccupuxanuu A.Jl. Typosoii [15].
|. Pactenusi, oxa3blBalOIIUME CTUMYJIU-

pylollee JEMCTBUE HA LEHTPAIbHYIO

HEpBHYIO cucremy: Hyssopus officinalis

L.[16].

[I. PacTeHusi, oka3bIBarolIue CEAATUBHOE

NENUCTBHE Ha IEHTPaJIbHYI0 HEPBHYIO

cucreMy: Majorana hortensis Moench,

grance, with monocyclic terpenic ketones
isomenthone and pulegone as main com-
ponents of essential oil which varied from
16.7 to 55.5 % (isomenthone) and from 36.7
to 47.8% (pulegone).

Methyl chavicol is the most valuable
component of essential oil of Agastache
foeniculum, because it has a high biologi-
cal activity and is immunomodulatory agent
[12]. Isomenthone and pulegone chemo-
types cannot be used in phytotherapy, be-
cause weight ratio of isomenthone allowed
by European Pharmacopoeia must not ex-
ceed 10%, and pulegone — 4% [13].

Consequently, depending on biochemi-
cal characteristics of essential oil in raw in
essential oil raw materials, therapeutic ca-
pabilities of species are determined.

From all the pharmacological proper-
ties, the presence of anti-inflammatory,
antimicrobial, anti-virus, and anti-helmin-
thic activity are most characteristic for es-
sential oils. Apart from that, essential oils
pronouncedly influence the activity of car-
dio-vascular system, and central nervous
system, they have stimulating, analgesic,
expectorate properties, and enhance diges-
tive system function [14].

Objects of study from Nikitsky Botanic
Garden collection, depending on dominat-
ing component of essential oil and pharma-
cological activity monitoring, were divided
into groups by their action on separate sys-
tems of organism and organs, considering
A.D. Turova classification [15].
|. Plants with stimulating action for the

central nervous system: Hyssopus offici-

nalis L. [16].

Il. Plants with sedative action towards the
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Melissa officinalis L., Nepeta cataria var.
citriodora Dumor Lej. [15], Origanum
vulgare L. [12].

lll. PacTenus, coxpepkamme Cra3mMOJIUTH-
yeckue BeuiectBa: Ocimum basilicum
L., Rosmarinus officinalis L. [17],
Majorana hortensis Moench, Nepeta
cataria var. citriodora Dumor Lej. [11],
Melissa officinalis L. [12, 18].

IV. ApomaTnueckue  pacTeHus, IOBbI-
[IAlONIe TOHYC COCyHOB: Hyssopus
officinalis L., Satureja montana L.,
Thymus vulgaris L. [11, 12].

V. Apomaruueckue  pacTeHHs,  IIOHU-
Karolue apTepUalibHOC  JaBJICHUE:
Scutellaria baicalensis Georgi [15],
Nepeta cataria var. citriodora Dumor
Lej., Melissa officinalis L. [16].

VI. Apomatnueckue pacteHus, oOmnana-
IOIIUE TMPOTUBOBOCIAIUTEIBHBIMUA U
OOIIEYKPETUISIONTUMHI CBOMCTBAMHU:
Monarda fistulosa L. [17], Perovskia
atriplicifolia Benth., Ocimum basilicum
L. [15], Salvia sclarea L., Salvia
officinalis L. [15], Satureja hortensis L.,
Satureja montana L., Thymus vulgaris
L.[16].

VIl. Apomarnyeckue pacTeHus, o00Oma-
JArOIINAE  JKEIYCTOHHBIM  JICHCTBUEM:
Rosmarinus officinalis L., Majorana
hortensis Moench, Nepeta cataria var.
citriodora Dumor Lej. [16].

VIll. Apomarnyeckue pacTeHus, oOnana-
IONIMEe OTXApKUBAIONIUMH  CBOMCTBA-
mu: Thymus vulgaris L. [14], Hyssopus
officinalis L. [12].

IX. Apomatnueckue  pacteHusi,  oOma-
JAOIIAEe  ITAYPETUYECKUM  JCUCTBU-
eM: Elsholtzia  stauntonii  Benth.,

Rosmarinus officinalis L., Majorana
hortensis Moench, Ocimum basilicum
L., Origanum vulgare L. [16].

X. ApoMarWyeckue pacTeHHs, oOJyaaa-
IOIIME MMMYHOCTHMYJIUPYIOIIAM (-
dbexrom: Agastache foeniculum (Pursh)
O. Kuntze, Agastache mexicana
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central nervous system: Majorana hort-
ensis Moench, Melissa officinalis L.,
Nepeta cataria var. citriodora Dumor
Lej. [15], Origanum vulgare L. [12].

l1l. Plants which contain spasmolytic sub-
stances: Ocimum basilicum L., Ros-
marinus officinalis L. [17], Majorana
hortensis Moench, Nepeta cataria var.
citriodora Dumor Lej. [11], Melissa of-
fic-inalis L. [12, 18].

IV. Aromatic plants which tonicize vessels:
Hyssopus officinalis L., Satureja mon-
tana L., Thymus vulgaris L. [11,12].

V. Aromatic plants which lower blood
pressure: Scutellaria baicalensis Georgi
[15], Nepeta cataria var. citriodora Du-
mor Lej., Melissa officinalis L. [16].

VI. Aromatic plants with anti-inflammatory
and general tonic properties: Monarda
fistulosa L. [17], Perovskia atriplicifolia
Benth., Ocimum basilicum L. [15], Sal-
via sclarea L., Salvia officinalis L.[15],
Satureja hortensis L., Satureja montana
L., Thymus vulgaris L. [16].

VII.  Aromatic plants with biligenic action:
Rosmarinus officinalis L., Majorana
hortensis Moench, Nepeta cataria var.
citriodora Dumor Lej. [16].

VIll. Aromatic plants with expectorate
properties: Thymus vulgaris L. [14],
Hyssopus officinalis L. [12].

IX. Aromatic plants with diuretic action:
Elsholtzia stauntonii Benth., Rosmari-
nus officinalis L., Majorana hortensis
Moench, Ocimum basilicum L., Origa-
num vulgare L. [16].

X. Aromatic plants with immunostimu-
latory effect: Agastache foeniculum
(Pursh) O. Kuntze, Agastache mexi-
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(H.B.K.) Lint et Epling, Agastache

scrophulariaefolia (Willd.) O. Kuntze,

Scutellaria baicalensis Georgi [15].

Wzyuennsie ¢GOpMBI  apOMaTHUECKHUX
pacTeHuil C 3aJaHHBIMU TpPU3HAKAMH U3
KOJUIEKIIUM ~ apOMaTUYeCKUX  pacTeHUU
HBC cnocoOcTBYIOT AOCTHKEHHUIO YCTOM-
YUBOCTU U BOCHPOM3BOJUMOCTH KaueCTBa
3(UPOMACTUYHOTO CHIPbSI U SBJISIOTCS He-
00XOAMMBIM  YCJIOBUEM 3(PPEKTUBHOCTU
(apmMakoIoruueckoro aAeicTBHs Aapupomac-
JIMYHBIX PACTCHUMU.

B nenom, 3akoHOMEpHBIN TIPOLIECC YKe-
cToueHus! (hapMakomeWHbIX TpeOOBaHMM K
pPacTUTEIBHOMY CHIPbIO, U OCOOEHHO K ChI-
PBIO aPOMAaTUYECKUX PACTEHUH, C YUETOM
(apMakoIOrMuecKux CBOMCTB 3PHUPHBIX
Macels, TpeOyeT KOMIUIEKCHOTO H3Yy4eHHUs
UX OMOJOTHYECKUX U OMOXUMHUYECKUX 0CO-
OeHHOCTEH.

[lomyueHHble JaHHBIE CYIIECTBEHHO
pacIupsiioT U JOTMOJHSIOT CBEAEHUS IO
XUMHYECKOMY COCTaBY U HKOJIOTMYECKUM
OCOOCHHOCTSIM TPOU3PACTaHUsl PACTCHUU
B ycioBusax FOBK, mo3BossioT pacmmpurh
CBIpbEBYIO 0a3y 3(HUpPOMACINYHBIX pac-
TEHUH 3a CYET BBEJICHHUS B KYJIbTYpy Ma-
JOpacTpOCTPAaHEHHBIX BHJIOB CeMeiicTBa
Lamiaceae.

Hcnonb3oBaHue ChIpbsl IpeICTaBIICH-
HBIX PAcTeHUM M3 Koyulekuuu Huxurckoro
00TaHMYECKOTO cajia B Ka9YeCTBE MPOQHIIAK-
THUYECKOTO MJIM BCTIOMOTaTEJIbHOTO JICUSHUS
npu 3a00J€BaHUSX BEPXHUX JBIXATEIbHBIX
nyTed, IKeTyIOYHO-KUIIEYHOTO TpaKTa,
CEpIEYHO-COCYUCTON CHUCTEMBI B CaHATO-
pun ropona EBnaropus nanu mojaoKHUTEb-
HBIE PE3YJIbTaThI.

3akJ/oueHue

HccnenoBaH KOMIIOHEHTHBIM COCTaB
spupHoro macia 18 HHTPOIYLIEHTOB ce-
MmeiicTBa Lamiaceae, mepCHeKTUBHBIX ISt
MIPOMBIIIEHHON KYJBTYphI BO3/ICIBIBAHUS.

Cpenu u3yueHHBIX 00pa3IoB BBIICICHbI
XEMOTHUITbI PACTEHUI C BBICOKHM COJepKa-
HUEM IEHHBIX KOMIIOHEHTOB B 3(HUPHBIX

cana (H.B.K.) Lint et Epling, Agastache

scrophulariaefolia (Willd.) O. Kuntze,

Scutellaria baicalensis Georgi. [15].

The studied forms of aromatic plants
with their features from the collection of ar-
omatic plants of Nikitsky Botanical Garden
promote the achievement of stability and
quality of essential oil raw materials and
are necessary condition essential oil plants
pharmacological action efficiency.

Generally, natural process of pharmaco-
peial requirements strengthening to plant
raw materials, especially to the aromatic
plants raw material, considering pharma-
cological properties of essential oils needs
the complex study of their biologic and bio-
chemical peculiarities.

The data obtained significantly broad-
en and add the information about chemi-
cal composition and ecological features of
the plants growing in the South Coast of
Crimea, allow broadening the raw materials
base of essential oil plant by introduction of
uncommon genera from Lamiaceae family
into cultivation.

The use of raw materials of the studied
plants from the collection of Nikitsky Bo-
tanical Garden as preventive or additional
treatment of upper airway, digestive system,
cardio-vascular system in a spa-center in
Yevpatoria produced positive results.

Conclusion

We have studied a component composi-
tion of essential oil of 18 introduced species
from Lamiaceae family, prospective for in-
dustrial cultivation.

XI. Among the samples examined we have
determined chemotypes of the plants with

a high content of valuable components in

essential oils (methyl chavicol, carvacrol,

43



DOI: 10.19163/2307-9266-2016-4-4-34-47

Dapmayus u papmaronoeus T. 4 Ne 4, 2016

Maciax (METUIXaBUKOJI, KApBaKpOJI, MTUHEH,
TUMOJI U JIp.) U OIpe/eTeHbl HallPaBICHUS
UX UCIOJIb30BaHUA B (uUTOTEpanuu. Ycra-
HOBJICHO, YTO OJIMH U TOT K€ BUJ PACTCHUI
MOKET UMETh Pa3InYHbIe XeMOTHUIIBI, 0012~
Jaroe Kak JieueOHbIM JIeHCTBUEM, TaK U
TOKCUYHBIM, Ha ipumepe Agastache.
baaroxapuocTn

Hccneoosanua evinonnensvt 3a cuem
epanma Poccuiickozo nayunozo ¢onoa
(npoexm Ne 14-50-00079).
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pinene, thymol etc) as well as the ways

for their use in phytotherapy. We have es-

tablished that one and the same species

can have different chemotypes, which

have therapeutic action as well as toxic,

at the example of Agastache.
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PA3PABOTKA COCTABA U TEXHOJ1OTUU
FMA3HbIX NEKAPCTBEHHbIX MZIEHOK C 3KCTPAKTOM AN103

1O.B. Illukosa, B.A. /Iluxooeo, A.B. bpascenxo, 3.P. Huimaxoesa, U.D. I'upghanos

bawkupckuii zocyoapcmeennwlit meouyunckuil ynugepcumem, 2. Yga, Poccusn

DEVOLOPMENT OF COMPOSITION AND TECHNOLOGY
OF EYE MEDICINAL FILMS WITH ALOE EXTRACT

Y.V. Shikova, V.A. Lichoded, A.V. Brazhenko, Z.R. Ishmakova, I.F. Girfanov

Bashkir State Medical University, Ufa, Russia
E-mail: zulfann@mail.ru

O6s3amesibHbIM ~ KOMNOHEHMOM — me-
panuu eocnanumesibHblx 3abosesaHuli u
mpasmamuyeckux nopaxeHud 2aa3 Aens-
Iomca  JleKapcmeeHHble cpedcmed, cmu-
Mynupylouue pe2eHepayuro po2osuysl. B
Hacmosuwee 8peMs 8bl60p npenapamos u3
amol 2pynnel He pasHoobpaseH. lepcnek-
MUBHLIM AB8/19€MCs NOUCK HOBbIX NPOJIOH-
2UPOBAHHbIX JleKapCcmMeeHHbIX Npendapamos
8 8UOE 2/1a3HbIX JIeKAPCMBEHHbIX NJIEHOK C
3Kkcmpakmom Ano3, obnadaroweld b6akme-
PUYUOHBIMU U pe2eHepamusHbiMU  C80U-
cmeamu. Lenvto pabomer asusica noobop
8CNOMO2amesibHbIX 8eujecmsa 0718 C030aHUA
2/1a3HbIX JIeKAPCMBEHHbIX NJIEHOK C 3KC-
mpakmom An03 u papabomka onmuma’ie-
Holi mexHos02uuU noslyyeHus. Mamepuanei
u memoosl. B pabome ucnosb308aHbI: IKC-
mpakm A703 XUOKUU, MemuJsiyessiisosd,
NOJIUBUHUINUPPOAUOOH, Kapbokcumemusi-
Ues10103d,  2/IUUepUH,  NOJIU3IMUJIEHOK-
cu0-400. BnaxHocme nneHok onpedesnsanu
2pasumempuyeckum MemoOooM,; pasmepol
NJIEHOK: MOJIWUHY, ONIUHY, WUPUHY U3Me-
pAAU 8 MM C NOMOWbIO WMAH2eHYUPKY/IA;
pH 800H020 pacmeopa nieHok onpedensanu
nomeHyuomempuydecku. Pesynemamel u
ob6cyxo0eHue. Kpumepuem ombopa nneH-
48

Drugs which stimulate cornea regener-
ation are an obligatory component of the
inflammatory diseases and injuries of eyes
treatment. Nowadays the choice for these
drugs is not diverse. A search for new pro-
longed medical drugs in dosage forms of eye
films with Aloe extract with germicide and
regenerative properties is prospective now-
adays. A choice for additive substances for
production of eye films with Aloe extract and
working out of an optimal extraction tech-
nology was the purpose of the study. Mate-
rials and methods. The work involved: Aloe
liquid extract, methylcellulose (MC), polyvin-
ylpyrrolidone (PVP), carboxymethylcellulose
(CMC), glycerol plasticiser, polyethylene-400.
Humidity of ophthalmic drug films was de-
termined with a gravimetric method; films
dimensions: thickness, length and width in
mm were measured with calipers; pH of the
aqueous solution in films was determined
potentiometrically. Results and discussion.

A satisfactory appearance (uniformity, good
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Koobpaszosamernel A811A/CA y008/1emMeopu-
mesibHbIll  8HeWHUl 8ud (0OHOPOOHOCMb,
xopouwiee omcmasaHue om NnooI0XKU, om-
cymcmeaue MUKpompewuH U paspsl8os, 31a-
CMUYHOCMb, MOJIWUHA NJIeHOK). B cocmas
NJIeHOK 8KJItoYeH OychepHeil pacmeop me-
mpabopama Hampus, kKomopbili obecneyu-
gaem cmabusibHOCMb NpU NPU20MO8JIeHUU
U npumeHeHuu. Ha ocHosaHuu u3y4yeHus
JlumepamypHbix OdHHbIX 8 0MObBPaHHble 06-
pasusl 88o0usiu 10% s3kcmpakma Ao3 Xuo-
Ko2o. [omosble 00HOPOOHbIe NpPO3pPayHble
noJsiuMepHble pacmaeopbl pazusasau Ha cme-
KAsiHHbIE Yawku [lempu, npedsapumesibHO
06pabomaHHsie 3musio8biM CNUPMOM CJ10-
eM ¢ monawuHou 5 mm. CywKky nsieHo4yHou
MAccsl Npou3800U/IU NPU KOMHAMHOU mem-
nepamype 00 0CMAMOYHOU B/1aXHOCMU
5%. B peaynemame uccnedosaHuli selbpanu
nyieHKU ¢ njaeHkKoobpasosamesnem Memusi-
yesnonosa. llnacmuHel npedcmasnanu co-
60U NpoYHble, 31aCMuYHble, 0OOHOPOOHBbIE,
6e3 paspbleo8 NPo3payHbie niaeHKu 6e3 3a-
naxa ¢ moawuHou 0,035 mm, ¢ wupuHou 4,0
MM u ouamempom 9 MM. 3akso4yeHue. ].
Paszpaboma+ onmumaneHeili cocmas u mex-
HOJ102US 2/1a3HbIX JIEKAPCMBEHHbIX NJIEHOK C
3kcmpakmom Anoa. 2. Ha ocHosaHuu aHanu-
30 NOJTyYeHHbIX OAHHbIX YCMAHOBJIEHO, YMO
paspabomaHHas O0CHO8A  MAKCUMAJIbHO
yoossiemeopaem 8cem hu3UKO-XUMUYECKUM
U mexHOo/102U4eCKUM NOKA3amesam.

Kniouyeevie cnoea: scnomozamerbHoie
gewjecmea, e2sidsHole NJeHKU, 3KCMpakm
A7n03, mexHosnoaus

B nacrosiiiee Bpemsi 3abosieBaHus nepe;i-
HEro OTpe3Ka IIa3HOro s0JI0Ka 3aHUMAIOT
BeJylllee MECTO B MPAKTUKE Bpada-oQTab-
MoJIora Ha aMOyJIaTOPHO-MOJIUKIMHUYE-
cKkoM mnpueme. Benyiiee mMecto 3aHMMaroT
BOCHIAJIUTENBHBIE TPOIECCH TJIa3 M TPaB-
Mmartudeckue nopaxkenus. [lo maHHeIM oTe-

gap from the substrate, the absence of cracks
and ruptures, elasticity and film thickness)
was the criterion for selection of film formers
at theinitial stage. Based on the requirements
for ocular dosage forms, the films included
sodium tetraborate buffer solution, which
provided stability during preparation and
use. Based on the study of literature data the
selected samples were administered with 10%
of aloe liquid extract. Prepared homogeneous
transparent polymer solutions were cast on
glass petri dish, pretreated with ethyl alcohol
layer with a thickness of 5 mm. Drying of the
film mass was done at room temperature to
a residual humidity of 5%. As the result of the
studies we have chosen films with film former
of methylcellulose. Plates were strong, elastic,
homogeneous, without gaps transparencies
odorless, 0.035 mm thick. The obtained films
were carved oval shape with a scalpel 4.0 mm
in width and 9 mm diameter. Conclusions. 1.
We have designed an optimal structure and
technology of ocular medicinal films with
Aloe extract. 2. Based on the analysis of the
data we have found that the worked out base
fulfills all the physical, chemical, and techno-
logical parameters.

Keywords: excipients, eye films, aloe ex-

tract, Technology

Currently, the eyeball anterior segment
diseases occupy a leading place in the prac-
tice of physician-ophthalmologist at the
outpatient reception. The leading place is
occupied by inflammatory processes and
traumatic eye injury According to Russian
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YECTBEHHOM JTUTEPATYphl, HA JOIIO TPaBM
ma3 npuxonutcsa 6onee 10% B cTpykType
BCEl MaTOJIOTMH OpraHa 3peHusl.

OO0s13aTeNIbHBIM KOMITOHEHTOM TEpanuu
SBIIAIOTCS] JIEKAPCTBEHHBIE CPEJCTBA, CTH-
MYJIUPYIOIINE pereHepanuio poroBuilsl. B
HaCToOsIIIlee BpeMsi BLIOOp MpernaparoB U3
9TOM TPyl HE pa3HOOOPa3eH.

Hame BHHMMaHME TNPUBIEK 3KCTPAKT
A7103, KOTOpPBIif 001a/1aeT OAKTEPULIATHBIMH
CBOMCTBaMH, aKTUBEH B OTHOILIEHUM TAKUX
OakTepuil KaK CTPENTOKOKK, CTa(PUIOKOKK,
mudTepuiiHas W JU3CHTEpUNHAs Maoy-
kd, 3(pdexTuBeH npu oOIydeHUH, BOCHA-
JUTENbHBIX 3a00JIEBaHUAX IJ1a3, YCKOPSET
npolecchl pereHepanuu. Ero npumeHstor
MIPU JICYCHUU KOHBIOHKTUBUTA, TIPOTPECCHU-
pyrolei OJIM30pyKOCTH U IOMYTHEHUH CTE-
KJoBUAHOTO Tena [1, 2].

Haubonee pacnpocTpaHeHHON jexap-
CTBEHHOUW (opmoi i JedeHus oQTaib-
MOJIOTUYECKHX  3a00JeBaHUI  SBISIOTCS
ma3Hble Karii. OCHOBHBIM HEIOCTaTKOM
[JIA3HBIX Kamesb SIBISETCS KOPOTKHUM Mepu-
O]l TepareBTUYECKOTO JEHCTBUS U HEOOXO-
JUMOCTH YaCTOW MHCTUJUISIIIAH.

[lepcrieKTUBHBIM SIBIISIETCSI TOMCK HO-
BbIX JICKaPCTBEHHBIX IpenaparoB, o0e-
CIEUMBAIOIIUX IPOJIOHTUPOBAHUE TeEpa-
nepruueckoro s¢p@dexra B BUAC MA3HBIX
nekapcTBeHHBIX TieHOK (IJIIT).

Leabro HacTOsIIICH paOOTHI IBUIICS MOJI-
O0p BCIIOMOTaTENbHbBIX BEIIECTB ISl CO3/a-
HUS JIEKAPCTBEHHOU (POpPMBI — I71a3HBIE Je-
KapCTBEHHbBIE IJIEHKH C KCTPAKTOM AJI03
1 pa3paldoTaTh ONTUMAJIBHYIO TEXHOJIOTHIO
MOJTyYEHUSI.

Marepuajsl 1 Metoabl. B pabore uc-
MIOJIB30BAHBL: JKCTPAKT AJ03 KUIKWI;
noiuMepsl: Metwmieono3a (ML), mo-
muBuHuInupponuaon (IIBII), kapOokcu-
metuirernmonoza (KMLI), miactudgukarop
DIULIEPUH, TONMUAITUIEHOKCHA-400.

BrnaxHOCTh TJa3HBIX JIEKAPCTBEHHBIX
IUIEHOK ONpENENsUId TPaBUMETPUUYECKUM
METOZIOM; Pa3Mepbl MIICHOK: TOJIIIHUHY, -
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literature, the share of eye injuries account
for more than 10% in the structure of the
entire visual organ pathology.

Drugs which stimulate the regeneration
of the cornea are compulsory component of
the therapy. At present, the choice of drugs
of this group is not diverse.

Our attention was drawn to an extract
of Aloe Vera, which has antibacterial prop-
erties; it 1s active against bacteria such as
streptococci, staphylococci, diphtheria and
dysentery bacillus, effectively under irradi-
ation, inflammatory eye diseases, acceler-
ates regeneration. It is used in the treatment
of conjunctivitis, progressive myopia and
vitreous opacities. [1, 2]

Eye drops are the most common dosage
form for the treatment of ophthalmic dis-
eases. The main drawback of eye drops is a
short period of their therapeutic action and
a need for frequent instillation.

A search for new drugs to ensure the
prolongation of the therapeutic effect in
the form of ophthalmic drug films (ODF) is
prospective nowadays.

The purpose of this work was the selec-
tion of excipients to create a dosage form —
eye medicinal films with aloe extract — and
develop an optimal reception technology.

Materials and methods. We used: Aloe
extract liquid polymers: methylcellulose
(MC), polyvinylpyrrolidone (PVP), car-
boxymethylcellulose (CMC), glycerol plas-
ticiser, polyethylene-400.

Humidity of ophthalmic drug films was
determined with a gravimetric method; films

dimensions: thickness, length and width in
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HY, LIUPUHY U3MEPSUIA B MM C IOMOILbIO
MITAaHTeHIUPKYIs;; pH BomHOTO pacTBopa
IJICHOK OMpPEAEIIsIA MOTEHIUOMETPUYECKHU
[3].

Pesyabrarel U o0cyxaenue. Kpure-
pueM ot0Oopa miIeHKooOpa3oBareneil Ha
NIEPBOHAYAJILHOM 3Tarle SBISJICS YAOBJIET-
BOPUTEJIbHBIM BHEIIHUNA BUJ (OAHOPOA-
HOCTb, XOpOIllee OTCTaBaHUE OT MOAJIOKKH,
OTCYTCTBHUE MHUKPOTPEIIUH U Pa3pbIBOB,
AIIaCTUYHOCTb, TOJIIMHA TUIEHOK). Mcxons
U3 TpeOOBaHMM K TIJIA3HBIM JIEKApPCTBEH-
HBIM (popMam, B COCTaB IJICHOK BKJIIOYEH
OydepHbIii pacTBOp TeTpabopara HaTpHs,
KOTOPBIN oOecrieunBaeT CTaOUIBLHOCTD TIPH
IPUTOTOBICHUU U TPUMEHEHHH.

B pesynbrare oTcenBaroIiero 3Kcrepu-
MEHTa YCTAaHOBJICHO, YTO HCIIOJIb30BAHHE
KMII u MI] B xonuuectBe 60see 5% mnpu-
BOIUT K ()OPMHUPOBAHUIO TOJICTBHIX U XPyTI-
kux mieHok. Ha ocnose IIBII momyuanu
JIUTIKUE, HEAIACTUYHBIC M TOHKUE TUICHKHU.
AHanu3 pe3yiabTaToB BBEACHUS B Kau€CTBE
MIaCTU(DUKATOPOB PA3IUYHBIX BCIIOMOTA-
TEJIbHBIX BEIECTB IOKa3aJl CIIEAYIOIIEe:
MIPU UCIIOJIb30BAHUHU TIMIIEPUHA B KOHIICH-
Tpauuu Oosiee 3% oOpa3yroTCsl JIMIIKHE
mwienku, [IEO-400 we obecrieunBaeT mocra-
TOYHOU 3JTACTHYHOCTH.

Takum o0pa3om, Ha OCHOBaHUM TPE/Ba-
PHUTETBHBIX UCCIICOBAHUI BEIOPAHBI 5 KOM-
MO3ULUI, COCTaB KOTOPHIX IPEICTABIEH B
Tabnuie 1.

mm were measured with calipers; pH of the
aqueous solution in films was determined
potentiometrically [3].

Results and discussion. A satisfactory
appearance (uniformity, good gap from the
substrate, the absence of cracks and rup-
tures, elasticity and film thickness) was the
criterion for selection of film formers at
the initial stage. Based on the requirements
for ocular dosage forms, the films included
sodium tetraborate buffer solution, which
provided stability during preparation and
use.

As the result, the sieve experiment re-
vealed that the use of CMC and MC in an
amount greater than 5% led to the forma-
tion of thick and brittle film. PVP based
films were adhesive, non-elastic, and thin.
Analysis of the results of administration of
various plasticizers as adjuvants showed the
following: the use of glycerol in a concen-
tration of more than 3% formed adhesive
films, PEO-400 did not provide sufficient
elasticity.

Thus, on the basis of preliminary studies
we have selected 5 compositions which are

shown in the table 1.

Taonuya 1- Komnosuyuu ucciedyemvix cocmagos
Table 1 — The compositions of the test formulations

N Copnepkanue KOMIIOHEHTOB B % / Component percentage
i Harpust Bona
%)SEB:;_/ MIL/ MC KML/ | XKenatus / IIBIT/ | I'nuuepuH / | rerpabopar / | ounmensas /
P ) CMC Gelatin PVP Glycerin | Sodium | Purified
tion: tetraborate water
1 1.0 2.5 0.018 96.482
2 2.0 3.0 0.018 94.982
3 2.0 2.5 0.018 95.482
4 1.0 1.0 2.5 0.018 95.482
5 2.0 2.0 0.018 95.982
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Crenyromuii 3Tan 3aKiIro4yaics B BbIOO-
pe ONTUMAJIbHOM KOMIIO3MIIMM MAaTpPHIIbI.
Kputepusimu otb60pa Ciry>Kuiam cienyromnme
NIOKa3aTeNId KadecTBa IieHOK: pH BogHOTrO
pacTBopa, TOJIIMHA U BIAXXHOCTb, 3Haye-
HUS KOTOPBIX IIPEJCTABIIEHBI B TAOIHIIE 2.

The next step was to select the optimal ma-
trix composition. Following indicators of the
films quality were the selection criteria: pH
of the aqueous solution, the thickness and hu-
midity, the values of which are presented in the
table 2.

Taonuya 2— Texnonocuueckue napamempvl nieHOK

Table 2 — Technological parameters of the film

Howmepa coctaBos / Tonumnaa, MM / Bnaxunocts, % /
Composition # pH Thickness, mm Humidity, %
1 7.40+0.05 0.035+0.02 9.5+0.1
2 7.35+0.03 0.120+0.01 4.9+0.1
3 7.04+0.04 0.039+0.02 10.3£0.2
4 7.14+0.03 0.038+0.01 8.9+0.4
5 7.30£0.02 0.044+0.02 3.4+0.1

AHanu3 TMOJIyYCHHBIX JIaHHBIX CBHJIE-
TEIHCTBYET O TOM, YTO BCE PACTBOPHI ILIe-
HOK UMEIOT HEUTPATIbHYIO PEAKIUIO CPEIBI,
a ONTUMATbHBIMU 3HAYEHUSIMHU TaKHX TTOKa-
3aresieil, Kak TOJIIMHA U BIaXXHOCTb, 00Ja-
JAroT IIeHKu coctaBoB Ne 1, 3, 4 (tabm. 2).
JlaHHBIE KOMITO3UIIMHA OCHOB OBLTH BHIOpa-
HBI JUI JadbHEHUIINX HUCCIIeJOBaHUI.

Ha ocHOBaHuM H3y4eHUs TUTEpATyPHBIX
JAaHHBIX B OTOOpaHHBIE 00pa3llbl BBOIUIH
10% sxcTpakTa Al03 )KUAKOTO.

['oToBBIE OMHOPOAHBIE MPO3PAYHBIEC TIO-
JUMEpPHBIE PAcCTBOPHI pa3iIvBaIM Ha CTe-
KJIIsiHHBIE Yamku [leTpu, npeaBapuTeabHO
00paboTaHHBIE ATHIIOBBIM CIUPTOM CJIOEM
C TOJILLIUHOU 5 MM.

CyliKy TJICHOYHOW MacChl MPOU3BOIU-
JM TIpU KOMHATHOW TeMIieparype 10 OCTa-
TOYHOW BiaXHOCTH 5%. Pesynbrarel npu-
BEJEHBI B TabIuIIEe 3.
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Analysis of the data indicates that all
film solutions have a neutral media reac-
tion, and 1,3,4 film compositions have the
optimal values of indicators such as the
thickness and humidity (table 2). The data
of the composition bases were selected for
further studies.

Based on the study of literature data the
selected samples were administered with
10% of aloe liquid extract.

Prepared homogeneous transparent
polymer solutions were cast on glass pe-
tri dish, pretreated with ethyl alcohol layer
with a thickness of 5 mm.

Drying of the film mass was done at
room temperature to a residual humidity of
5%. The results are in the table 3.
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Taonuya 3 — OpzanonenmuyuecKkue nokazamenu NjieHOK Pa3iuYHbIX COCMABOE
Table 3 — Organoleptic of various compositions of film

[TnenkooOpa3zoBarens /

Ne Film former

KauectBo menku / Film quality

1 [mI/Mc

MpOYHasi, 3JacTUYHasl, OHOPO/Hasl, Oe3 pa3pbiBoB / durable, elastic, ho-
mogeneous, without gaps

2 Kemarun / Gelatin

HEIpOoYHasl, JJIacTUYIHAs, OMHOPOIHAsI, 6e3 pa3pheiBoB / undurable, elastic,
homogeneous, without gaps

3 | ML KMIL/ MC: CMC

TIpOoYHasi, HedJIaCTUIHAsSI, OMHOPOAHAs, 6e3 pa3peiBoB / durable, not elas-
tic, homogeneous, without gaps

B pe3ynbrare qaHHbIX HCCIIeI0BAaHUM BbI-
Opanu rieHku Nel ¢ mieHkooOpa3oBaresneM
MeTuietono3a. Ilnactunsl npencranis-
a1 000l MpoYHbIE, AMACTUUHBIE, OTHOPO/I-
HbIe, 0€3 pa3pbhIBOB IPO3payHbIe TUIEHKH Oe3
3anaxa ¢ tonmuHo# 0,035 mm. U3 nonyuen-
HBIX IJIEHOK BBICEKAJIM CKaJIbIIEJIEM OBaJlb-
HbIe GOpMbI ¢ UPHUHOH 4,0 MM U THaMETPOM
9 Mmm.

3akioueHue

1. Pa3paboTan onTUMalIbHBIA COCTaB U
TEXHOJIOTHS TJIa3HBIX JICKAPCTBEHHBIX ILJIe-
HOK C 9KCTPAKTOM AJI03.

2. Ha ocHOBaHMM aHaIM3a MOJTYYEHHBIX
JTAHHBIX YCTAHOBJIIEHO, UYTO pa3pabOTaHHAS
OCHOBA MAaKCUMAaJIbHO YJIOBJIETBOPSIET BCEM
(UBUKO-XUMUYECKUM W TEXHOJIOTHYECKUM
MOKa3aTelIsiM.
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Plates were strong, elastic, homoge-
neous, without gaps transparencies odor-
less, 0.035 mm thick. The obtained films
were carved oval shape with a scalpel 4.0

mm in width and 9 mm diameter.

Conclusions
1. We have designed an optimal struc-
ture and technology of ocular medicinal
films with Aloe extract.
2. Based on the analysis of the data we
have found that the worked out base fulfills
all the physical, chemical, and technologi-

cal parameters.
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OonbIT PASPABOTKU KOMMNJNIEKTOB MEAULMHCKOTO UMYLLECTBA
ANA MEAULUUHCKOW CNYXBbl BOOPYXEHHbIX CU1 POCCUUCKOWU ®EAEPALIUM

E.O. Poouonoes, I0.B. Mupownuuenxo, B.H. Kononos, A.B.Tuxonos, U.B. Knoukosa

Boenno-meouyunckas axademusi umenu C.M. Kuposa, e. Cankm-Ilemepoype, Poccus

EXPERIENCE IN DEVELOPMENT MEDICAL KITS FOR MEDICAL SERVICES
OF THE RUSSIAN FEDERATION ARMED FORCES

E.O. Rodionov, Yu.V. Miroshnichenko, V.N. Kononov, A.V.Tikhonov, I.V. Klochkova

Russian Military Medical Academy, St. Petersburg, Russia
E-mail: rodionov_eo@mail.ru

BeeodeHue. Pazpabomka cospemeHHO20
KOMNJIeKmHo-mabesibHo20 OCHAaWeHuUs o7
MeOUYUHCKoU ciyx6bl BoopyxeHHbix Cun
Poccutickotii ®edepauyuu npedcmasnaemca
akmyasneHol 0p2aHU3ayuoOHHO-yNpasieH-
yeckol 3adayel. Cywecmegosaswue 00 He-
0agHe20 8peMeHU anmeyku nepsol NOMOoWU,
CYMKU MeOUYUHCKUE, KoMNnsieKmbl MeOUYUH-
CKO20 uMyuwecmad, Habopbl U yKiaoku meou-
YUHCKUe nepecmasu coomeemcmeosams
cospemeHHbIM mpebo8aHUAM no psady 06b-
eKmuBHbIx npuyuH. eneto uccnedosaHus
A8/14/10Cb (hOPMUPOBAHUE NPOPAMMbI pa3-
pabomku cospeMeHHbIX 06pa3yo8 Komniiek-
mHo-mabenibHo20 ocHaweHus. Mamepua-
Jbl U Memoobl. ViccnedosaHue nposedeHo
Ha OCHOBe aHasau3a Hay4yHou umepamypel
U pyKo80o0AaujUX OOKYMeHMO8, pe2iameHmu-
pylouwux pasiudyHsle acnekmsl Ucnosb308a-
HUSA KOMNJIeKMHO-mabesibHo20 OCHAWEeHUS
MeOuyuHcKoU ciyx6el BoopyxeHHeix Cun
Poccutickolii ®edepauuu. B uccnedosaHuu
UCNO/IL30BA/IUCL ~ MemoObl:  pempocnek-
MUBHbIU, KOHMeHM-aHaau3, CpasHeHus u
ONUCAHus, 102udeckuli, CmpykmypHo-@pyHK-
YUOHA/bHBIU aHAIU3, 3KCNEPMHBLIX OUEHOK,
NpUHAMUA peweHul, a Makxe Mmemoosl me-
opuu o2paHuyeHuli cucmem u Op. Pe3sysne-
mamel u o6cyxodeHue. QopmuposaHue 8

Introduction. The development of mod-
ern, complete-standard issue equipment for
the Armed Forces Medical Service is an ur-
gent organizational and management task.
First aid kits, medical bags, sets of medical
equipment, medical kits and packing exist-
ed until recently; no longer meet modern re-
quirements for a number of objective reasons.
The aim of the study was the formation of
programs of development of modern sam-
ples of complete-standard-issue equipment.
Materials and methods. The study was con-
ducted based on the analysis of scientific liter-
ature and guidelines which regulate different
aspects of the Armed Forces Medical Service
complete-standard issue equipment. The
study used methods like: retrospective, con-
tent analysis, comparison and description,
logical, structural and functional analysis,
expert assessments, decision-making, as well
as the methods of the theory of constraints

and other systems. Results and discussion.
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COBPEMEHHbIX  YC/I08UAX HOMEeHK/1amypbl
MeOUYUHCKO20 UMywecmaa 0/14 8K/I0YeHUA
8 cocmas u3oesiuti KoMnaeKMHo-mabesnbHo-
20 OCHAWEHUA CB8A3AHO C He06X00UMOCMbIO
NPUHAMUA C80€8PeMeHHbIX peuweHul NOo 8bi-
6opy Haubonee 3¢hghekmusHbix 06pa3yos,
yyema KOHBIOHKMYpPbl PbIHKA U SKOHOMUYe-
CKUX 803MOXHOCMeU. YcmaHoes1eHbl mpe-
608aHus, npedvAsaeMble K 06pa3yam Kom-
niiekmHo-mabesibHo20 OCHAWjeHUs O71A UX
UCNO/Ib30BAHUA 8He MeOUUUHCKOU op2aHu-
3ayuu. lMokasaHa cmpykmypa npo2pammel
paspabomku 06pasyos8 KomMnieKmHo-ma-
6e/s1bH020 OCHAWeHuUsA. pusedeHbl npume-
pbl (hOpMUPOBAHUS COCMABA KOMNJ1eKmos
MeOUYUHCKO20 umywecmaa. Ha ocHosaHuu
npeosioxeHHOU Npo2pammel CO30AHO HO-
goe KoMNnjeKmHo-mabesbHoe OCHAweHue
MeOuyuHckoU cayxbel BoopyxeHHeix Cun
Poccutickol ®edepayuu. B coomsemcmauu
C NPpUHYUNAMuU meopuu o2paHu4eHuUl 8bi-
pabomaHa cmpameaus onmumu3ayuu co-
CmMasa KomMnJsiekmos MedUYUHCKO20 UMywje-
cmea. OHa ekJloYUNIa 8 cebA KOMNJIeKCHble
pewleHus, HanpasieHHvle HA cmabususa-
yuro OesmenibHoCMu apmayesmuyeckoli
NPOMbIW/IEHHOCMU 8 UHMepecax MeouyuH-
ckou c1yx6ol BoopyxeHHbix Cun Poccutickou
®edepayuu. 3akmoyeHue. [IpednoxeHHaA
Nnpo2pamMma no3eosusaa paspabomams Ho-
gble 06pasybl KOMNekmHo-mabesnbHo20
OCHaweHus MeduyYuHcKol cyx6bl Boopy-
XeHHbIx Cun Poccutickol @edepayuu, 4mo
obecneyusaem okasaHue MeOUYUHCKOU no-
Mouwu 8 Heobxooumom obveme u onepamus-
HOCMb pa3eepmol8aHUs U MO6UIbHOCMb
MeOUYUHCKUX noOpa3desneHull coeduHeHuU
U BOUHCKUX Yacmel 8 noJiesbix yC108UsAX.

Knioyeeovlie cnosa: anmeyku nepsoli
nomowiu, KomnaekmHo-mabesibHoe OCHa-
wieHue, Komnsiekmol MeOUYUHCKO20 UMY-
wecmea, mMeouyuHckaa cayxba, Habopbl
U yKnaoku MeOUYUHCKUe, CYMKU MeOUUUH-
CKue
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Formation of the range of medical property
in modern conditions for inclusion into com-
plete-standard issue equipment is connected
with the need to make timely decisions on
choosing the most efficient models, taking
into account market conditions and eco-
nomic opportunities. There are requirements
established for the complete-samples stan-
dard issue equipment for their use outside a
medical organization. Development program
structure of complete-standard-issue equip-
ment is shown, as well as examples of the for-
mation of the content of medical equipment
kits. On the basis of the offered program a
new complete-standard issue equipment of
the Armed Forces Medical Service was creat-
ed. In accordance with the principles of the
theory of constraints a strategy to optimize
the composition of sets of medical equipment
was developed. It included comprehensive
solutions aimed at stabilizing the activity of
the pharmaceutical industry in the interest
of the Armed Forces Medical Service. Conclu-
sions. An offered program has allowed de-
veloping new models of complete-standard
issue equipment of the Armed Forces Medical
Service, which provides healthcare to a neces-
sary extent and speed of deployment and mo-
bility of medical units formations and military
units in the field.

Keywords: first aid kits, complete-stan-
dard issue equipment, complete sets of med-
ical equipment, medical service, medical kits

and styling, medical bags
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OneIT METUIIMHCKOTO 00ecTiedeHus BO-
HCK (cuil) B BOOPY)KEHHBIX KOH(MIMKTaX
U TpU JUKBHIALUU MEIUKO-CAaHUTAPHBIX
MOCIEACTBUNA YPE3BbIYAWHBIX CHTyalUd
CBUJIETEIIbCTBYET, 4TO €ro 3PPEeKTUBHOCTD
BO MHOTOM 3aBUCHUT OT HaJU4Hsi HEOOXOIH-
MOTO KOMIUJIEKTHO-Ta0EIbHOTO OCHAIICHUS
(KTO) memununckoii ciyx0b1 Boopyxen-
HbIx Cuin Poccutickoit ®enepanuu (BC PO)
(puc. 1) [1-5].

OCHOBHBIMHU AJIEMEHTAMHU MIPUHSITOTO HA
cHabxxenue BC PO KTO sBnsiroTcst anred-
KM MEPBOW MOMOIIH, CYMKHA MEIUILIUHCKUE,
KOMIUIEKTBl ~MEIUIIMHCKOTO HMMYIIECTBA
(MU), Habopbl M YKIAIKH MEIUIIUHCKHE
(nanee, eciiu HE OrOBOPEHO 0COOO — KOM-
mekTbl MU). OHU COCTOST U3 pernaMeHTu-
poBanHoOrO MO Konmuectsy MU u oGecre-
YUBAIOT OKa3aHUE MEIUIIMHCKOWU MOMOIIH B
YCTaHOBJIEHHOM OOBEME WJIM BBIMIOJTHEHHE
ONpeIeTIEHHBIX Je4eOHO-IUarHoCcTuye-
CKHUX, CAaHUTAPHO-TUTUEHUYECKUX, MPOTH-
BODMHUIEMHUYECKUX U IPYTUX MEPOTPUSITHIA
HE3aBUCHUMO OT YCJIOBHUH IUCIOKAIUU OC-
HaI[aeMbIX COCIMHEHWNW U BOWHCKHX 4Ya-
crei [6].

Kommektst MU HeogHOKpaTHO 110A-
TBEpKJ1aliu CBOIO A((HEKTUBHOCTH MPHU HUC-
M0JIb30BAHUU 1O IIpeiHa3HaueHUI0. OJIHAKO
OIIEHKa COBPEMEHHOI0 COIMAJIbHO-3KOHO-
MHUYECKOrO MOTEHIMala TOCYIapCTBEHHO-
IO 3paBOOXPAHEHUs B LIEJIOM, U BOEHHOIO
3/IpaBOOXPAHEHUs B YACTHOCTHU, OMBIT Me-
JTUITUHCKOTO obOecrieueHusi BOMCK (CWi) B
BOOPY)KEHHBIX KOH(MIMKTAX U MPH JTUKBU-
Jaluy MEIUKO-CAaHUTAPHBIX TOCIEICTBHMA
YpE3BbIYAHbBIX CUTYaLlUH, a TAKXKE PE3yJib-
TaThl BBITIOJTHEHUS TOCYIapCTBEHHOTO 000-
POHHOTO 3aKa3za MO MPOBEICHHUIO 3aKyIOK
KTO yka3bpiBatoT Ha BO3ZHMKHOBEHUE Psiaa
MPOTUBOpPEUHil B Tiporiecce GOpMUPOBAHUS
U MCIO0JIb30BaHMs KOMILIEKTOB MM, 0CHOB-
HBIMH MX KOTOPBIX SBJISIOTCS [7]:

— U3MEHEHHe TpeOOBaHUI HOPMATUB-
HO-TIPABOBOM 0a3bl;

— nepexon kK HOBoMmy o0nuky BC PO,

Experience in medical support of troops
(forces) in armed conflict and elimination
of the sanitary consequences of emergen-
cies shows that its effectiveness depends
largely on the availability of the com-
(CSIE)
of the Armed Force Medical Service of s
(Figure 1) [1-5].

Supplying first aid kits, medical bags,

plete-standard-issue equipment

medical equipment kits (ME), sets and
packing medical (hereinafter, unless oth-
erwise stated — sets ME) are the main el-
ements of the Armed Forces accepted by
the CSIE. They consist of regulated by the
number of ME and provide medical care in
the prescribed amount, or the performance
of certain diagnostic and treatment, sanita-
tion, epidemic control and other activities
independently of the deployment environ-
ment markets formations and units [6].

ME kits repeatedly confirmed their ef-
fectiveness when used as intended. Howev-
er, assessment of the current social and eco-
nomic public health capacity in general, and
military health care in particular, the expe-
rience of medical support of troops (forces)
in armed conflict and the elimination of the
sanitary consequences of emergencies, as
well as the results of the procurement of the
state defense order point the appearance of
a number of contradictions in the process of
formation and use of the ME sets, the main
of which are [7]:

— Changing requirements of the regula-
tory framework;

— Transition to a new image of the

Armed Forces, a change in the organiza-
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W3MEHEHUE OpraHU3alMOHHO-IITATHOMN
CTPYKTYPBI, 3a71ad U BO3MOXKHOCTEU (PyHK-
LIUOHAJBHBIX MOJAPA3JCICHUN MEAUINH-
CKOH CITyKOBI;

— JIC3UHTETpalusl MOAXOJA0B K OCHAIIEe-
HHUIO MeIUIMHCKOro nepcoHana BC PO;

— 00513aTeIbHOCTD MOPSJIKOB U CTAaHap-
TOB MEIUIIMHCKON TOMOIIHU U Jp.

B atoit cBsi3u pa3paboTka COBpEMEHHO-
ro KTO nnsa menunmaCcKoi cimyx0b1 BC PO
MPEACTABISETCS aKTyaJlbHOM OpraHu3alu-
OHHO-YITPaBJICHYECKOM 3a1aueil.

Lenpo uccrnenoBanus SBISIOCH (GoOp-
MUPOBAaHUE MPOTrpaMMbl Pa3zpabOTKH CO-
BPEMEHHBIX 00pa31l0B KOMIUIEKTHO-Ta0eIb-
HOT'O OCHAIIEHUS.

Marepuajbl 1 MeTOIbI

TeopeTndyeckyro U METOAO0JIOTUYECKYIO
OCHOBY HCCJIEJOBAaHUSI COCTABUIM TPY/IbI
OTEYECTBEHHBIX YUYEHBIX B OOJACTH pa3-
pabOTKH M COBEPIICHCTBOBAHUS HW3JETUN
KTO, obGecneuenuss uMm BoMcKk (cui), 3a-
KOHOJIATeJIbHbIE W HOPMAaTUBHBIE MPaBO-
Bble akThl P®, QenepasbHbBIX OpPraHoB
UCHOJIHUTENbHONM Biactu P®, a Taxxke
HOPMATHUBHBIC TTPABOBBIC aKThl U CIYyKe0-
HbIE JOKYMEHThl MUHUCTEPCTBA 0OOPOHBI
Poccuiickoit ®enepanuu (MO PD), perna-
MEHTUPYIOUIME pa3JIM4YHbIE aCHeKThl Op-
raHU3alUl  MEAUIMHCKOTO O0eCTeueHus
BOICK (cui). B uccrnenoBanuu cienyroime
METOJIbl: PETPOCIEKTUBHBIN, KOHTEHT-aHa-
JIU3, CPaBHEHUS W OMHCAHUsA, JTIOTUUECKUM,
CTPYKTYPHO-(PYHKIIMOHATIBHBIH aHanus,
AKCIIEPTHBIX OLEHOK, MPUHATUSA PELICHUH,
a Tak)Ke METOJIbl TEOPUHU OTpaHUUYCHUM CH-
CTEM U Jp.

PesyabTarsl H 00cyxk1eHHE

CoBpeMeHHBIM OTE4YeCTBEHHBIH (hap-
MalleBTUUYECKUM PBIHOK XapaKTEPU3yeTCs
YaCThIMU U3MEHEHUSIMU ACCOPTUMEHTA Jie-
kapctBeHHBIX cpenctB (JIC). dopmupo-
BaHME B TaKUX YCIOBHAX HOMEHKJIATYPbI
MHU pi1sg BKIIIOYEHUS B COCTaB W3ACIINN
KTO cBs3aHo ¢ HE0OXOIUMOCTBIO MPUHS-
THSI CBOEBPEMEHHBIX pPEHICHHUI MO BBIOOPY

tional structure, challenges and opportu-
nities of the functional units of the Medi-
cal Service;

— Disintegration of approaches to equip
the medical staff of the Armed Forces;

— Mandatory standards of care etc.

In this context, the development of
modern CSIE for the Armed Forces Medi-
cal Service is an urgent organizational and
management task.

The aim of the study was the formation
of programs of development of modern
samples of complete-standard issue equip-
ment.

Materials and methods

Works of Russian scientists in the field
of development and improvement of prod-
ucts CSIE were the theoretical and meth-
odological basis of the research, providing
them with the troops (forces), legislative
and regulatory legal acts of the Russian Fed-
eration, federal executive authorities of the
Russian Federation, as well as the regula-
tions and official documents of the Russian
Federation Ministry of Defense, governing
the various aspects of the organization of
medical support of troops (forces). We used
the following methods of study: retrospec-
tive, content analysis, comparison and de-
scription, logical, structural and functional
analysis, expert assessments, decision-mak-
ing, as well as the methods of the theory of
constraints and other systems.

Results and discussion

Modern domestic pharmaceutical mar-
ket is characterized by frequent chang-
es in the range of drugs. Formation of the
ME range in these conditions is connected
with the need to make timely decisions on
choosing the most efficient models, taking
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HaubOonee 3(pPexTUBHBIX 00pasioB, ydera
KOHBIOHKTYPBI PbIHKa U (DPUHAHCOBBIX BO3-
MoxkHoctet BC PO [8 — 10]. Hecmotpst Ha
TO, YUTO MPOLIEypa rOCYAAPCTBEHHOMN peru-
CTpaluu, IpelyCMOTPEHHAas! 3aKOHO/1aTe b~
ctBoM P®, rapaHTUpyeT COOTBETCTBUE JIE-
kapcTBeHHBIX cpenacTtB (JIC) TpeboBaHusIM
HOPMATHUBHOM JTOKYMEHTALUU, MPUHIUIIBI
TEOPHUH U TPAKTUKHU JOKA3aTeIbHOW M-
IIUHBI YKa3bIBAIOT HA HEOOXOTUMOCTH MOJ-
TBEP)KACHUS YPPEKTUBHOCTH U OE30MaCHO-
ctu JIC pe3ynpraraMu UX MPUMEHEHUS T10
NpeIHA3HAYCHUIO B CHIEIU(PUIECKUX YCIIO-
BUSX JICSATEIBHOCTA METUITUHCKOUN CITYKOBI
BC P® [11].

Ucxons u3 Toro, urto obpasusl KTO
JOJKHBI OBITh TPUTOIHBI K HCIOJIh30Ba-
HUIO BHE MEIUIIMHCKOW OpTraHW3alllM, K
HUM TPENbABISIIOTCA  JONOJHUTEIbHbIE
TpeOoBanus [12—14]:

— MOPTAaTUBHOCTh W MPOCTOTA MpPHUME-
HeHus — MU, BkiIrouaemMoe B COCTaB KOM-
IJIEKTOB, JIOJXKHO OTBEYATh COBPEMEHHBIM
TpeOOBAaHUSAM K OKa3aHUIO MEIUIIMHCKON
MIOMOIIY, UMETh MPOCTYH KOHCTPYKIHUIO,
Mallyl0 Maccy U HeOosblne radapuThl,
OBITh yIOOHBIM B SKCIUTyaTalldd, TPaHC-
NOPTUPOBAHUM, A TAKIKE MPU BHIIOIHEHUHU
MOTPY309HO-PA3TPY30UHBIX paboOT;

— MPOYHOCTh — KOHCTPYKIHUSI, CIOCOO
YIOAKOBKHM M YKJaJ04Hasi Tapa KOMIUIEKTOB
MU nomxHbI 06ecrieynBaTh UX MHOTOKpAT-
HYIO MIOTPY3KY U BBITPY3KY, a TAK)KE 00ecIie-
yuBaTh CoXpaHHOCTh JIC M MeIUIMHCKHUX
W3JEIUN IIPU UX JUIATEIBHON TPAHCIIOPTHU-
POBKE;

— CTOMKOCTb — KOMIUIEKTBI MU 1 BKITIO-
yeHHOe B MX coctaB MW 10mKHBI OBITH
MPUTOAHBIMU K TPUMEHEHUIO B YCIOBHUAX
JKCTPEMAJIBHO BBICOKHUX WJIM HHU3KHX TEM-
nepaTryp, MOBBILICHHOW WM HEIO0CTAaTou-
HOM BJIQXKHOCTHU U T.IL.;

— FepMETUYHOCTh — YKJIaJ04yHas Tapa
KOMIIJIEKTOB M BXOJAIIETO B X coctaB MU
JOJDKHBI 001a/1aTh 3alUTHBIMA CBOMCTBA-
MU, OBITh MbUIE- U BIArOHEIPOHUIIAEMbIMH,

60

into account market conditions and the fi-
nancial capabilities of the Armed Forces [8
— 10]. Despite the fact that the state regis-
tration procedure under Russian law guar-
antees compliance of drugs with regulatory
re-quirements, the principles of the theory
and practice of evidence-based medicine
point out the need to confirm the effective-
ness and safety of drugs the results of their
application as intended in the specific con-
ditions of the activities of Armed Forces
Medical Service of the Russian Federation

[11].

Based on the fact that CSIE samples
must be suitable for use outside a medical
institution, they are subject to additional re-
quirements [12-14]:

— Portability and usability — ME includ-
ed in kits must meet current requirements
for health care, have a simple design, low
weight and small dimensions, be easy to
use, transport, as well as in carrying out
loading and unloading operations;

— Durability — design, method of pack-
aging and laying containers of ME Kkits
should provide them with multiple loading
and unloading, as well as ensure the safety
of drugs and medical devices during their
long distance transport;

— Resistance — ME kits and included
equipment should be suitable for use in ex-
tremely high or low temperatures, exces-
sive or lack of humidity, etc.;

— Tightness — hydraulic packaging kits
and ME should have protective properties,
to be dust and water resistant as well as

impervious to radioactive, toxic and highly
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a TaK)XKe HEMPOHMIIAEMBIMU JUIsI PaJHOaK-
TUBHBIX, OTPABJISIOMIUX M BBICOKOTOKCHY-
HBIX BEIIECTB W OBbITh MPUTOJHBIMH IS
IIPOBEICHUS JI€3aKTHBAIlMOHHBIX, Jerasa-
LIUOHHBIX U J1€3MH(EKIMOHHBIX MEPOIPHU-
ST,

— OPrOHOMHYHOCTb —  KOHCTPYKIIUS
komIuiekToB MU nomxHa ObITH yIOOHOM B
MIPUMEHEHUH U TPAHCIIOPTUPOBKE, a TaKKe
JIETKO TpaHC()OpPMHUPOBATHCS B METUIUH-
CKyI0 MeOelnb (CToibl, mKadbl, CTEIIAXKH,
TyMOBI U T.J.) AJi1 000pyI0BaHUS paboyux
MECT CIELHAINCTOB B JOMNOJHEHUE K Ta-
OeJIbHOI TTOJICBOM MeOeIIH;

— yaoOCTBO CoOAep)KaHUsl B 3amacax —
yknagouHas tapa uzgenuiit KTO pomxha
oOecrieunBaTh YyIOOCTBO 3aKIJIAJKHU, OCBE-
KeHus u 3ameHbl MU nipu XpaHeHHH KOM-
IUIEKTOB B 3amacax.

Jlnst Toro, yToObI pa3padbarsiBaeMblie 00-
pasipl koMIuiekToB MU cooTBeTCTBOBAIM
YCTaHOBIIEHHBIM TpPeOOBaHUSIM, MpeIoKe-
Ha TIporpaMma pa3pabOTKH COBPEMEHHBIX
obpazioB KTO a1 MenuiuHCKOM CityKObI
BC P®, ocHOBaHHas Ha TEOpUHU YyIIpaBJe-
HUSI ¥ BBIBOJIAX, MOJYYEHHBIX B X0je 0030-
pa UCTOUYHUKOB JINTEPATYPHI, a TAKXKE OTBITA
npuMeHeHHs: KomiuiektoB MU no npenHa-
3HaueHu10. DOopMUPOBaHUE COCTABA M BBIOOD
CPENCTB YIAKOBKU KOMIUIEKTOB MU B Takux
YCIOBUSIX TMPEJCTaBIseT COO0O0M ymopsiao-
YEHHYIO0 MOCJIEI0BATEIbHOCTD JEUCTBUAN IS
peleHusl KOHEYHO! 1ienu (puc. 2).

Kak cnenyer u3 JaHHBIX, IPEICTABICH-
HBIX Ha PUCYHKE 2, B Kauy€CTBE MCXOJHOU
nH(popMaluu 711 ONPEICTICHUS PACYETHBIX
BO3MOKHOCTEN KoMIutekToB MU ncnosnb3o-
BaJIUCh JIaHHBIE O MPEHA3HAYCHUHU o0ecTe-
YUBAEMbIX MEIUIIMHCKUX TOJpa3eieHui
COEIMHEHUN U BOMHCKHMX 4YaCTEH, a TaKxke
BO3JIOXKEHHBIX HAa HUX 3a/1a4ax. JTO MO3BO-
JIUJIO OMNpPEACIUTh HOMEHKIIATYpy pa3pada-
TeiBaemMbIx uznenud KTO. Tak, nanpumep,
JUIsl OCHAIIEHUSI BOEHHOTO IOJIEBOTI0 HEM-
poxupyprudeckoro rocoutais (BITHxI')
crienuanu3upoBanHbiM - MU Obi1  mpen-

toxic substances and be suitable for decon-
tamination, decontamination and disinfec-
tion measures;

— Ergonomic design — ME kits should
be easy to use and transport, as well as eas-
ily be transformed into medical furniture
(tables, cabinets, shelves, etc.) for equip-
ment of workplaces of experts in addition
to the standard-issue furniture field;

— Ease of storage — hydraulic pack-
aging CSIE products should provide the
convenience of laying, refreshment and
replacement of ME during storage sets in
stocks.

There is a program offered for ME sets
to meet all the requirements. The program
is about modern CSIE samples develop-
ment for the Armed Forces Medical Service
based on the control theory and the conclu-
sions drawn from the review of literature, as
well as experience of ME kits application.
Formation of the content and the choice of
packaging of ME sets in such conditions is
an ordered sequence of actions to rich the
final goal (Figure 2).

As follows from the data presented in the
Figure 2 the data about the purpose of pro-
viding health departments formations and
military units, as well as the tasks assigned
to them used as initial data to determine
the estimated capacity ME sets. It allowed
determination of the range of products de-
veloped by CSIE. Thus, for example, to
equip a military neurosurgery field hospi-tal
(VPNhG) with specialized ME there was a

neurosurgery set (UN code), and to equip
61
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YCMOTPEH KOMIUIEKT HEUPOXUPYPrUYECKUN
(mmpp YH), a nns ocHamieHus: Tpymibl
YCUJIEHUSl CIEHHAINCTAMU aHAJOTHUYHOIO
npodunss — HAOOp HEUPOXUPYPTrUUYECKUIA
(mmmpp HH).

Hcxons u3 naHHBIX O KOJIMYECTBE MEIU-
IIUHCKUX CIIEIUATTUCTOB, X KBaU(UKAIINH
M BO3MOXXHOCTEH II0 OKa3aHWI0 MEIULMH-
CKOM MOMOIIIHU (BBITTOJIHEHUIO MEUIIMHCKUX
MEpONpUsATHIl), ObUIN OIpeNeIeHbl MEeaU-
KO-TaKTUYECKUE XAPAKTEPUCTUKU W3IEIUN
KTO. Hanpumep, xommuiekt YH mnpenna-
3HA4YEH JUIsl OKA3aHMsI MEJULMHCKOW TIOMO-
II1 PAHEHBIM C TIOBPEXKIAEHUSIMU LIEHTPAJIb-
HOU U mepudepruyecKoil HEPBHOM CUCTEMBbI
(duepen, TOIOBHOM MO3T, KPYIIHBIE COCYIbI)
Y paccuMTaH Ha paboTy crneuunanuctoB BII-
HxI, a nabop HH npeanasnauen mis one-
pauuii Ha yepene, T'OJIOBHOM U CIIMHHOM
MO3re, Ha KPYIHBIX HEPBHBIX CTBOJIAX W
paccuuTaH Ha OAHY HEUPOXUPYPTHUECKYIO
Opuray.

Ha cnenytoiem stane ObUId IpoaHaiu-
3upoBaHbl 710 apXuBHBIX UCTOpUN OoJe3-
Hell TaIMeHToOB ¢ 00EBOM TpaBMOM, TMOIY-
YEHHON B PE3yJIbTaTe BOCHHBIX JIEUCTBUUI
B XO0JI€ BOOPYXEHHBIX KOH(IMKTOB Ha Tep-
putopun YeueHckoit Pecryonuku u Pecmy-
omuku FOxnas Ocerus. OOs3aTeabHBIM
YCIIOBUEM JJIs1 0TOOpa YKa3aHHBIX UCTOPUIMA
00JI€3HU SBIISTIOCH COOTBETCTBUE MPUHSATO-
My pacIpeseleHUI0 TIOJYyUYEHHbBIX PaHEHHUH
10 HO30JIOTHUSIM, a TaK)KE€ OTHOILLIEHHE K HO-
MeHKJIaType 00eBbIX nopaxkeHuil. OCHOBBI-
BasICh Ha pe3yJIbTaTax aHaIM3a OTOOPAHHBIX
UCTOpUN OOJIE3HU U OMBITE IKCIEPTOB IO
OKa3aHUIO0 MEIULIUHCKOW ITOMOIIHA COOTBET-
CTByIOIEro npoduisi, ObUIa TpeIoKEeHa
HoMeHKiarypa MU, mojnexamero BKIIO-
YEHUIO B COCTaB KOMIUIEKTOB. B yacTHOCTH,
B KoMIUIEKT YH ObUIO pelieHo BKIIIOYUTH
cnenyromee MIU: menuMHCKHUE MPEaMEThI
pacxojHbie — 62 HaMMEHOBaHMUsI; BpaueOHbIE
IIPEIMETHI, ANapaThl U XUPYPruuecKue NH-
CTpyMEHTHI — 41 HauMeHOBaHNE; annapaThl,
npuoopsl, 000PYIOBaHHE U UHCTPYMEHTHI

the group of experts of similar profile was a
neurosurgery set (LV cipher).

Based on the data about the number of
medical experts, their qualifications and
medical assistance capabilities (implemen-
tation of medical activities) medical and
tactical characteristics of CSIE products
were identified. For example, the UN set for
the wounded with injuries of the central and
peripheral nervous system (skull, brain and
major blood vessels) and is designed to be
operated by VPNhG expert, and HH set for
the skull operations, brain and spinal cord
and major nerve trunks and is designed for
a neurosurgical team.

The next step included the analysis of
710 archive clinical histories of patients
with combat trauma, obtained as a result of
hostilities in armed conflict in the Chechen
Republic and the Republic of South Osse-
tia. A prerequisite for the selection of these
clinical histories was accordance with the
accepted distribution of the wounds on no-
sologies, as well as relation to the nomen-
clature of combat injuries. Based on the
analysis of selected clinical histories and
experience of appropriate profile experts
in medical care provision, ME nomencla-
ture was offered to be included in the kits.
In particular, the UN set was decided to in-
clude the following ME: disposable medical
supplies — 62 items; medical articles, devic-
es and surgical instruments — 41 items; ap-
paratus, instruments, equipment and instru-
ments for otorhinolaryngology — 2 items;
tools and accessories for traumatology and
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JUIsL OTOPUHOJIAPUHIOJIOTUU — 2 HaWMEHO-
BaHWsI; MHCTPYMEHTHI M INPUHAJICKHOCTH
JUIsl TPAaBMATOJIOTUA U MEXAHOTEpANUHU — 2
HAaUMEHOBAHMS; HA0OPHI M YKJIAJAKH MEIH-
nuHckue — 10 HamMeHoBaHMI, MeOenb M
obopynoBanue MeauIMHCKKUE — 11 Hamme-
HOBaHUM; 000pyJOBaHUE JUIS CTEPUIIN3A-
AN — 5 HauMEHOBaHUU U T.1I.

Jlns onpeneneHust KOJIMYECTBEHHBIX 10-
kazarenerd MU, noasexaiiero BKIFOUEHHUIO
B COCTaB KOMIUIEKTOB, HAMH MCIIOJIb30BAJICS
HOPMAaTUBHBIN METO/I, OCHOBAHHBIN HA MPHU-
HATBIX CTAHAAPTAX OKa3aHUS MEAULUHCKON
MOMOUIM (C Yy4ETOM NPUHILIUIIOB OKa3aHUS
MEUIIMHCKON TOMOIIU B OCOOBIN TEPHO
U TpU JMKBUJALUWU YPE3BbIYANHBIX CHUTY-
aluil MUPHOTO BPEMEHM), JAHHBIX O BEJIH-
YUHE U CTPYKTYPE BEPOSITHBIX CAHUTAPHBIX
NOTEPb, a TAK)KE MEIMKO-TAKTHUYECKUX Xa-
pakrepuctuk koMmiektoB MU. Tak, Hanpu-
Mep, ObUIO ONpPEEIeHO, YTO B COCTaB KOM-
wiekrta YH cienyeTr BKIIOYUTh: acuparop
XUPYPTrUYECKUN YIBTPa3BYKOBOM — 2 MIT.;
acIypaTop XUPypruyecKuil BaKyyMHBIN — 2
1IT.; anmapar Jjs 00paboTKU KOCTeH U KOCT-
HOM TKaHU IEKTPUYECKUM MM ITHEBMATHU-
YECKUH — 2 IIT.; anmapar Ui KoaryJsiuuu
ANEKTPOXUPYPIrUUECKHUI BBICOKOYACTOTHBIN
— ] wt.; annapar peHTreHOTENEeBU3MOHHbIN
MEepEeABIKHON Xupypruyeckuii ¢ C-gyroim —
| wrt.; KoarynsiTop BBICOKOYACTOTHBIN ISl
MUKPOXUPYPIUU — 2 IIT.; MUKPOCKOII OIle-
PALMOHHBIN HAIlOJIBHBIA C MOHUTOPOM H30-
OpakeHUsI OMepalMoHHOro Moy — 1 1T,
CKaHEp YJIBTPa3BYKOBOM HMHTpAOIEpalMOH-
HBIM — | IIT.; Tpenan HEUPOXUPYPTrUYECKUI
BBICOKOCKOPOCTHOM DJIEKTPUYECKUN WU
MHEBMAaTUYECKU — | 1IT.; anmapar Jyisl Tu-
MIOTEPMUH C LUPKYJIMPYIOLWIEH JKUIKOCTBIO
— 2 IIT.; anmapar AJis MOJIy4eHHs] TpomMOo-
UTApPHON (PpaKIKy KPOBU — | IIT.; anmapar
JUIS THTIOTEpMUH — | 1T.; AepuOpuIIsTOp
KapAMOCUHXPOHU3UPOBAHHBIM — | MmMT. u
T.X. B pe3ynsrare B coctaB komiuiekra YH
ObL10 BKIIIOUEHO 179 HaumeHnoBanuit MU.

AHanu3 YyCJIOBUWA, B KOTOPBIX COAEp-
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mechanotherapy — 2 items; medical kits and
packing — 10 items; medical furniture and
equipment — 11 items; sterilizing equipment
— 5 items, etc.

To determine the ME quantity figures
to be included in the kits, we used a stan-
dard method based on accepted standards
of medical care (including the principles of
health care in a particular period and lig-
uidation of emergency situations in peace-
time), data on the size and structure of pos-
sible health losses, as well as medical and
tactical characteristics of the ME sets. For
example, it was determined that in the kit
UN should include: ultrasonic surgical as-
pirator — 2 pcs.; surgical aspirator vacuum
— 2 pcs.; apparatus for the treatment of bone
and bone electric or pneumatic — 2 pcs.; ap-
paratus for electrosurgical coagulation high
— 1 pc.; X-ray apparatus with a mobile sur-
gical C-arm — 1 pc.; Coagulator high for mi-
crosurgery — 2 pcs.; Operating Microscope
outdoor to monitor the image of the surgi-
cal field — 1 pc.; intraoperative ultrasound
scanner — 1 pc.; Neurosurgical trephine high
electric or pneumatic — 1 pc.; apparatus for
hypothermia with circulatory fluid — 2 pcs.;
apparatus for blood platelet fraction — 1 pc.;
apparatus for hypothermia — 1 pc.; Defibril-
lator cardiosynchronized — 1 pc. etc. As a
result, 179 items of ME were included in
the kit UN.

Analysis of the conditions in which ME
kits are kept and used, as well as weight and
size characteristics of the drugs and medical

products, allowed us to determine the type
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JKATCs U HUCIHONB3YITCA KOoMIUIeKThl MU,
a TaKKe Macco-TadapuUTHBIX XapaKTepH-
CTUK BXomsaummx B ux cocras JIC u menu-
LIUHCKUX W3JEJIUI, TO3BOJINI ONPEIEIUTD
BHJl U KOJMYECTBO YKJIAJOK JUIS YIIAKOBKH
uznenuit KTO. [1pu 3TOM Ba)KHBIM yCIIOBHU-
€M SIBJISJIaCh BO3MOYKHOCTB HCITOJIb30BAHHUS
YKJIaJI04HOM Tapbl JUisi 000OpyAOBaHUs pa-
00YMX MECT CIELHMAIMCTOB B JOMOJIHEHHE
K TabenbHOM noneBoii Mebenu. Tak, Harpu-
Mep, 11 Komrutekra Y H 6bu10 mpemioskeHo
UCIIOJIb30BaTh OJWH SIIHUK MEIULUHCKUMA
ykiagounbiil (AIMVY) Nel — (1200%800%800
MM), aBa MY Ne2 — (600x800x800 mm),
omuH SAMY Ne3 — (600x400x800 mm), a
TaKk)ke 5 MeCT HerabapuTHOTO MMYIIIECTBA
B 3aBOJICKOH Tape ¢ obmieit maccoit 760 kr u
ooneMom 2,18 .

KoHCTpyKIIMOHHBIE M HHBIE CBOMCTBA
CPEICTB YIAKOBBIBaHUS KOMIUIEKTOB MU
MMEIOT OOJIBIIOE 3HAYEHUE /IS BBINOJIHE-
HUSl YKa3aHHBIX BbllIe TpeOoBaHuil. AMY
MPEJICTABISAIOT CO00M CcOOpHO-pa3dbOpHBIE
W3JIeNIUs HA OCHOBE IPOYHBIX CTOEK U3 Me-
TaJUIMYECKOTO MPOPWIS U TUIOCKUX MOJU-
MEpPHBIX TMaHeNel C pedpamMH KECTKOCTH.
Ha mux nanocurcs 3nak Kpacnoro Kpecra
u HeoOxonumasi OyKBeHHO-IIM(poBas Map-
KUpOBKa. [lonmMepHbIN KOHCTPYKIIMOHHBIN
MaTepuajg UMEET BBICOKHE IPOYHOCTHBIE
XapakTEepUCTUKU M YCTOWYHMB K BO3JCH-
CTBUIO BJIar¥, BBICOKMX M HHU3KHX TeMIIe-
patyp, COJIHEUHOU pajihaliu, a TaKxKe JJIH-
TEJIBHOE BpEMsI HE NTOIIEP)KUBAET TOPEHNE.
AMY nerko TpaHcpoOpMHUPYIOTCS B MEIH-
IIUHCKYIO MeOeJb — CTOJIbI, IKa(bI, CTeIa-
U, TYMOBI ¥ T.JI., 4TO [TO3BOJISIET UCIIOJIB30-
BaTh UX JJIs 000pyIOBaHUSI pabounx MecT
CHEIMAIUCTOB B JIOTOJIHEHUE K TaOeTbHOU
nosieBoit medenu (puc. 3).

B xonme pa3paboTku HOBBIX KOMILJIEK-
toB MU s menuuuuckoit ciyx0b1 BC
P® Obun neranbHO W3y4yeHBI OrpaHHUYe-
HUS, BO3HUKAroNMe mnpu (OpMUPOBAHUU
KOMIUIEKTOB MU B paMkax BBINOJIHEHUS
TrOCyJapCTBEHHOT0 OOOPOHHOIO  3aKasa.

and number of packing for packaging of
CSIE products. An important prerequisite
1s the ability to use the container for equip-
ment of experts’ working places in addition
to the standard issue furniture. For exam-
ple, it was offered to use a medical packing
box (MPB) Ne 1 for a set of VH — one MPB
Ne 3 (600 x 800 x 800 mm) — (600 (1200 x
800 x 800 mm), two MPB Ne 2 x 400 x 800
mm) and five places in the original property
oversized container with a total weight of
760 kg and a volume of 2.18 m’.

Structural and other properties of the ME
kits packaging are essential for fulfilling the
above mentioned requirements. MPB are
demountable products based on strong pil-
lars of metal profiles and flat panels with
plastic ribs. They are marked with the Red
Cross sign and necessary alphanumeric la-
beling. Polymer structural material has a
high durability and is resistant to moisture,
high and low temperatures, solar radiation,
and for a long time does not support com-
bustion. MPB can easily be transformed
into medical furniture — tables, cabinets,
shelves, cabinets, etc., they can be used for
equipment of workplaces of experts in ad-
dition to the standard issue field furniture
(Figure 3).

During the development of new ME kits
for the Armed Forces Medical Service the
limitations arising from the formation of the
ME sets as part of the state defense order
have been studied in detail. It is possible to
develop complex solutions and strategies to

address not only the formation of the ME
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Pucynok 3 — Obopyoosanue pabouezo mecma c ucnonvzosanuem IAMY
Figure 3 — Workplace equipment using BML

3TO MO3BOJWIO BhIPAOOTATh KOMILJIEKCHBIE
pELIEHNs] U CTPATETHIO, HAIPABICHHBIE HE
TOJILKO Ha hopMUpOBaHKE KOMILIEKTOB MU
B CJIOKMBILHUXCS YCJIOBHSX, HO U Ha Hala-
YKUBAHUE B3aUMOJECHCTBUS C IPENPUATHS-
MU (hapMarieBTUUECKON MPOMBIIUIEHHOCTH.

K Han6onee 3HaYMMbIM U3 BBISIBIEHHBIX
OTpaHUYEHUN OTHOCATCS:

— COBPEMEHHBIE METOIbl OKa3aHUs Me-
JULAHCKON TIOMOIIY HE MPEAyCMaTPUBAIOT
UCIIOJIb30BaHUE MHOTMX o00paszuoB MU B
0COOBIX YCIOBHAX (TIOJNEBBIE YCIIOBHUS, I1€-
penajpl TeMueparyp u T.11.);

— pasnuyue CyILIECTBYIOUIUX METOLOB
JMArHOCTUKHU C UCIIOJIb30BaHUEM MA;

— OTCYTCTBUE IpeiokeHnii Ha MU, He-
obxomumoe st popmupoBanuss KMU wmm
€ro HU3Kas JOCTYIHOCTb NPHU MPOBEACHUU
3aKyIOK;

— HEJOCTaTO4YHasi TOTOBHOCTH IIPEAIIPHU-
ATUA (apMaleBTUYECKOW MPOMBIIUIEHHO-
CTHU K BbIIyCKy MU BO€HHOrO u crienuanb-
HOT'O HAa3HAYECHUS;

— TPYOHOCTH B IIPOU3BOJCTBE OIPAHU-
YEHHBIX NMapTUH CHELMAIbHBIX MPENapaToB,
KOTOPBIE HE UCIIOJIB3YIOTCSI B MUPHOE BpEMH,
HECTaHAAPTHBIX (DOPM BBIITYCKA U JJO3UPOBOK
JIC, crierudmaeckunx oopasiio MU u ap.
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sets in the current conditions, but also to
develop interaction with the pharmaceutical
industry.

The most significant of the identified
constraints are:

— Modern methods of medical care does
not involve the use of many ME samples in
special conditions (field conditions, change-
able temperatures etc.);

— Difterence of existing diagnostic meth-
ods using MA;

— The absence of ME, necessary for the
formation of KME and its low availability in
procurement;

— The lack of willingness of the pharma-
ceutical industry for the ME production for
military and special purposes;

— Difficulties of production of limited
lines of special preparations, which are not
used in peace-time, non-standard forms of
release and dosage of drugs, specific samples
ME et al.
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Crnenyst mpuHUUIIAM TEOPUM OTpaHUYe-
HUW cucTeM, OblIa BBEIpaOOTaHA CTpATETHS
ONTUMM3ALMU cocTaBa KomIiuiekroB MU.
Ona BKJIIOUMIIA B Ce0sl KOMIUIEKCHBIE pe-
[ICHMS, HAMPABJIEHHBIC HE TOJBKO HA OI-
THUMHU3ALMI0 CcOCTaBa KOMIUIEKTOB MU B
COBPEMEHHBIX YCJIOBHSIX, HO M Ha CTa0WIIH-
3aIMI0 ACSITEIIBHOCTH (hapMarieBTHUECKUX
IPEeANPUATHI MO pou3BoAcTBY MU B un-
Tepecax MeAuIMHCKoN ciyx0bs1 BC PO.
Hanbonee 3HauMMbIMU U3 ITUX pEHICHUMN
SIBJISIFOTCSL:

— TIOBBILIICHUE YPOBHS KBAIU(PUKAIIUU
CHEIUAINCTOB METUITMHCKON ciry:k0b1 BC
P® c nenpro nonmyyeHns HaBBIKOB U YMEHUI
paboThl ¢ coBpeMeHHbIMU o0Opa3tiamMu MU;

— B3aUMOJICHCTBUE C NPEANPUATHIMU
(hapMareBTUUECKON MPOMBIIIIEHHOCTH IO
BOMpOcCaM pa3pabOTKU U COBEPIICHCTBOBA-
Hust MU ¢ yyerom ocoOGeHHOCTEH ero uc-
MOJIb30BaHUS;

— odopmiileHHEe 00s13aTEIBCTB  JOJTO-
CPOYHOTO COTPYIHHMYECTBA C MPEANPUITH-
MU (papMalleBTUYECKON TTPOMBIIIICHHO-
ctu no unrepecyronmMm BC PO cermentam
MIPOYKIINH;

— MOAAEPKKA «CTPATETUM WMIIOPTO3a-
MEILIEHUS» U MOUCK MEPCIEKTUBHBIX MPO-
u3poautene MU;

— FOCYAapCTBEHHOE PEryJUpPOBAHUE U
noxasepxkka mnpousBoacrsa MU BoeHHOrO
U CIENMAJIbHOTO HAa3HAYEHUS, a TAKXKE He-
CTaHJApPTHBIX ()OPM BBIMTYCKA U JTO3UPOBOK
JIC u np.

Crnenyetr OTMETUTB, YTO BCE MPEITIOKEH-
HbIE pelIeHusl pa3pabaTbIBaIuCh C yYETOM
B3IVIS0B BrICIIEro pykoBOACTBa CTpaHbI
Ha CTAaOWJIM3aIMI0 YKOHOMHYECKOH o0cTa-
HOBKHM B CTpaHE M MPUHUMAEMBIX MEp IO
BBITIOJIHEHUIO MPOIPAMM «aHTUKPU3UCHOTO
MaKeTa» M «CTpAaTeruii HUMIOpTO3aMellle-
Hus» [15, 16].

Ha ocHoOBe BblllIeyKa3aHHBIX OAXOJ0B
ObLTH pa3paboTaHbl HOBBIE OMHMCH alTeuek,
CYMOK MEJIUIIMHCKUX, KOMIUIEKTOB MU, Ha-
OOpOB U YKIJIaJIOK MeAUIMHCKHX (Tabm.l),

Following the principles of the theory
of constraints systems, we have developed
a strategy to optimize the composition of
the ME sets. It included a comprehensive
solution designed not only to optimize the
composition of the ME sets in the current
conditions, but also to stabilize the activity
of pharmaceutical companies for the pro-
duction of ME in the interests of the med-
ical service of the RF Armed Forces. The
most significant of these solutions are:

— improvement of professional skill of
experts of the Armed Forces Medical Service
in order to obtain skills of work with modern
types of ME;

— interaction with the pharmaceutical in-
dustry in the development and improvement
of ME based on the peculiarities of its use;

— registration of long-term cooperation
obligations with the pharmaceutical industry
on the Russian Armed Forces interested in
the product segments;

— support of «import substitution strate-
gies» and search for promising ME produc-
ers;

— state regulation and support of ME
production of military and special purpose,
as well as non-standard forms of release and
dosage of drugs and others.

It should be noted that all of the proposed
solutions have been developed taking into
account the views of the country’s leader-
ship to stabilize the economic situation in
the country and the measures taken to imple-
ment the programs of «anti-crisis package»
and «import substitution strategies» [15, 16].

On the basis of the above mentioned
approaches new inventory of kits, bags of
medical, ME kits, sets and kits medical (ta-
ble 1) have been developed which, after ap-
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KOTOpbIE, IMOCJE COOTBETCTBYIOIIECH 3JKC-
NePTU3bI, OBLIM YTBEPIKICHBI U BBEICHBI B
JICVUCTBUE MPUKA30M HavalibHUKA [ T1aBHOTO
BOCHHO-MEAUIMHCKOTO ymnpasieHuss MO
P® [17, 18]. D10 obecneunsio GecripensT-
CTBeHHOE (hOpMHUpPOBaHHE KOMILIEKTOB MU
B paMKaXxX BBINOJHEHHUS TOCYAapCTBEHHOTO
000pPOHHOTO 3aKas3a.

propriate examination, have been approved
and put into effect by order of the Chief of
the Main Military Medical Directorate of
the Ministry of Defense of the Russian Fed-
eration [17, 18]. This ensured the smooth
formation of the MI sets as part of the state
defense order.

Taonuua 1 — Coepemennan Knaccupukayus KOMnaeKmMHO-maodea1bHO20 OCHAUEHUS

Meouyunckou cayxmcoot BC PO

Table 1 — Modern classification of the Armed Forces Medical Service

complete-standard-issue equipment

Mapxka Mapxka
HanmvenoBanne komriekra MU / (mamexc) / HanvenoBanne xomriekra MU / (mamexc) \
ME Sets name Mark ME Sets name Mark
(index) (index)
UHANUBUAYAJIBHOE U I'PYIIITOBOE MEJUIIUHCKOE OCHAIIIEHUE /
INDIVIDUAL AND GROUP MEDICAL EQUIPMENT
Anteuxu / First aid Kits
AnTedka nepBoil MOMOIIU ATITIN Anrteuka nepBoit momoru 6oprosas | AIIIB-1
WHAWBHUTyabHAS / (JTerarepHBIX amIapaToB) HA OJHOTO
Individual first aid kit uieHa sxunaxa / First aid kit on-board
(of aircraft) per crew member
AnTeuka nepsoii nomouu rpynmnosast / | AT AnTteuka nepBoii momoru 6oprosast | AII1b-3
Group first aid kit (J1leTaTenbHBIX anmapaToB) HAa TPEX
ysieHOoB dKkunaxa / First aid kit on-
board (of aircraft), three members of
the crew
Cymku meaununckue / Medical bags
CymMmKka mepBoi oMoy / CHII CymMmKka Bpaua BoiickoBast / CBB
First Aid Medical Bag Troop Physician Medical Bag
Cymka denpamepa BOMCKoBas / CDB Cymka Bpada KopadenbHas / CBK
Troop Paramedic Medical Bag Ship Physician Medical Bag
Cymka (enpamiepa kopadenbHas / CoK KomrmnekT kopabenbHblii crienuanbaas | KCIT
Ship Paramedic Medical Bag nomouts / Ship Special Care Set

OYHKIIMOHAJIBHBIE KOMIUVIEKTBI MEJUINHCKOI'O UMYIIECTBA /
FUNCTIONAL MEDICAL EQUIPMENT SETS

KoMmiekThl MEAMIMHCKOT0 MMYIIECTBA JJIsI
amOyaaropuii u nepeBsi3ouHbix / Sets of medical

KommuieKkThl MeTUIIMHCKOT0 UMYIIECTBA /LIS
cromartosoruu / Sets of medical equipment for

equipment for clinics and dressing dentistry

Kowmruiext kopabenbHbIiI Ko KomrtnexT cromaronmorundaeckuii / KC
¢enpamepckuii / Dental set

Set of the ship’s medical assistant

KommuiexT kopabenbHblii BpaueOHbIH / | KB KommuiexT 3ybonpoTe3Hsblii / 311
Ship’s medical set Denture set

Kowmmutekt amOymaropust BoiickoBasi /| | KAM Komrutekt 3y0oTexHmIecKuit / 3T
Troop ambulant clinic set Dental’s assistant set

KommuekT nepessizounas Boiickosasi / | KIIB KomruiekT 4entocTHO-TH11EeBoi / vy
Bondage troop set Maxillofacial set
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Receiving and sorting set

Mapka Mapka
HanvenoBanune komriekra MU / (uHIeKC) / HanmenoBanune komriekra MU / (mameKc) \
ME Sets name Mark ME Sets name Mark
(index) (index)
KomruiekT npuemuo-coprupoBouHasi / | KIIC KomiuieKThI MEIMIMHCKOI0 MMYLIIECTBA

st anrek / Sets of medical equipment for
pharmacies

CIIeMAIM3UPOBAHHON METUIIMHCKON
oMot / Naval Group Specialized
Medical Care Set

KomnieKThl MeTUIIMHCKOTO UMYLIECTBA /TSI KommuiexT anTeka BolickoBast / KAB

onepaunoHHbIX / Sets of medical equipment for |Pharmacy Troop Set

operating

KomriexT oneparmonHas manas / KOM Komruiekr anreka-accucreHTckas / KAA

Operating Small Set Pharmacy-Assistant Set

Komruiekr onieparonHas Oonbinas /| KOb Komruiekr anreka-uHbeKIIMOHHAs / KA

Operating Large Set Pharmacy-Injection Set

Kommnekr onepaunonnsie npeamersl | KOIT Kommuiekt kucnopoanas 3anpasounas | K3C

u matepuaisl / Operating Items And cranuus / Oxygen Gas Station Set

Materials Set

KoMIIIEKT rMHEKOJIOTUYECKUIA / yr KomnjiekTbl MEIMIMHCKOTO0 MMYIIIeCTBA

Gynecologic Set JJIs1 J1a00paTopuii U CAHUTAPHO-
3MUAEMHOJIOTMYECKUX moapa3aeaennii / Sets of
medical equipment for laboratories and sanitary
units

KommnekT Helipoxupyprudeckuii / YH KommuexT naboparopus kinunanueckas | KJIIK

Neurosurgical Set / Clinical Laboratory Set

KomrnexT oxxoroserii / Ambustial Set | YOX KomrnexT nmabopartopust knmnaudeckas | JI-2
rocriutanbHas / Hospital Clinical Lab-
oratory Set

Komruiexr Vi1 KommuiexT naboparopust JIM

OTOPUHOIAPUHTOJIOTHUECKHI / MUKPOOHOJIOrHYecKas /

Otorhinolaryngological Set Microbiological Laboratory Set

Kowmmtekt odramsMorornaeckuii / YO Komrutekt maGoparopus canutapao- | AJI-3

Ophthalmologic Set OaxTepuosornueckas / Sanitary-
Bacteriological Laboratory Set

KommnekT TpaBmaroigorundeckuii / YTP KommuiexT naboparopust KJIT'

Traumatological Set THUTHCHUYECKast /
Sanitary Laboratory Set

KomriexT ypomorngeckuit / vy KoMmieKkTsI MEANIMHCKOT0 HMYIIECTBA JJIsI

Urological Set OTPS/I0B 3ar0OTOBKH M NepepadoTKu KpoBH / Sets
of medical equipment for harvesting units and
blood processing

KomriexT kopabenpHOM TPYIIITBI KI'CMII | Kommiekt MeaumHCKoro umytectsa | [TK

JUTSI 3aTOTOBKH U 1epepabOTKH KPOBH
/ Set of Medical Equipment for Har-
vesting Units and Blood Processing

equipment for hospital departments

KoMmiekThl MEAMIMHCKOT0 MMYIIECTBA JJIsI
rocnuTaJLHBIX oTaeaenuii / Sets of medical

KommnuieKThl MeTUIIMHCKOTO UMYIIECTBA /LIS
NaToJ10roaHATOMHYeCKHUX JabopaTopuii /

Sets of medical equipment for the pathological
laboratories

Neuropsychiatric Set

KoMIiekT nanatHelii — peMeTsl KITY Kommuiext naronoroanaromudeckuii / | ITA
yxona / Ward - Care Items Set Anatomopathological Set
Komruiekt ncuxoneBposoruueckuii /| VI1 Kommnekr nmaronoroanaromuueckuii | I11B

(BeIC31HOIM) / Anatomopathological
Set (field)
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/ Toxic and Radiological Set

Mapxka Mapxka
HanmenoBanune komriekra MU / (mamexc) / HanmvenoBanune komriekra MU / (mamexc) \
ME Sets name Mark ME Sets name Mark
(index) (index)
Kommnnekt Tokcuko-paauonoruueckuit | YT KoMiuieKThl MeIMUMHCKOT0 MMYIIIECTBA JIJIf

Ae3uH(eKInn 1 cCaHUTAPHON 00padoTKu /
Sets of medical equipment for disinfection

and sanitization

ti-Shock Set

KoMmnexTs1 MeaMIMHCKOro MMyLecTBa s aHe- | Kommiekr nesundexmms / KT
cTe3uy U uHTeHCUBHOI Tepanuu / Sets of medical | Disinfection Set

equipment for anesthesia and intensive care

KomrutekT aHecTe3n0mI0rnIecKuii / KAH Kommutekt caanrapuas obpadorka/ | KCO
Anesthesia Set Sanitization Set

KommuiekT mpoTHBOIIOKOBBIH / An- KIIII KoMexT 3amuTHON ofexkabl K30

(6buomoruueckoii) / Protective Cloth-
ing Set (Biological)

KomnieKThl METUIIMHCKOTO UMYLIECTBA J1JIsI
CIenuaJbLHBIX 0TaeeHuii (kabuHeToB) / Sets
of medical equipment for the special branches

KommuieKTbl MeTUIIMHCKOT0 UMYIIECTBA /LTSI
MeIUIMHCKOro yueTa u oT4eTHOCTH / Sets of
medical equipment for medical accounting

Electrodiagnostic Set

(offices)
KomriekT Bpaua aBHaliMOHHEIH / KBA Komruiekr OjIaHKM 1 KHUTH KBK
Physician Aviation Set MEIULUHCKOTO Y4eTa U OTYETHOCTH
(BotickoBoit) / The Forms And Books
Of Medical Accounting Set (Military)
KomruiekT puznorepanesruyeckuii / | OD KomrutekT kHUTH 1 OJTaHKH BbK-2
Physiotherapy Set MEJUIIMHCKOTO yueTa U OTUYETHOCTH
rocnuraist / Books and Accounting
Forms of Medical and Hospital Re-
porting Set
Komrnexr anekrpoauarsoctnyeckuii / | 0D

KOMIUIEKTBI PACXOJHOI'O MEJUIIMHCKOI'O UMYUIECTBA /
SETS OF DISPOSABLE MEDICAL SUPPLIES

KomnuiekTsI 1eKapcTBEeHHBIX CPEICTB U
NpeaMeToB MeIMIUHCKHUX pacxoanbix / Com-
plete sets of drugs and medical disposables

KoMmiekThI NMEePEeBA30YHLIX CPCACTB U IINH /

Sets of dressings and splints

KBaJIM(DUIIUPOBAHHON MEIUIIMHCKOM
nomornu / Set of Disposable Medical
Supplies for Skilled Care

Kommnexkr MU pacxoanoe aiist nepsoit | PMU-1 Kommutext cpenctpa nepesszounsie /| KCIT
BpaueOHo# momomu / Set of Dispos- Dressing Tool Set

able Medical Supplies for First Medi-

cal Aid

Kommnextr MU pacxognoe amns PMU-2 KomrutekT muHbI TpaHCHOPTHBIE / KIIT
BBITTOJTHEHUSI MHBEKIUHA U HHPY3UH / Splints Set

Set of Disposable Medical Supplies

for Injection and Infusion

Kommnexkr MU pacxognoe aiist PMU-3 Komruiext 6untel ruricossie / Plaster | KBIT

Bandages Set
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Mapxka Mapxka
HanmvenoBanune xomriekra MU / (mamexc) / HanmvenoBanune xomriekra MU / (mameKc) \
ME Sets name Mark ME Sets name Mark
(index) (index)
Komnnekr MU pacxogHoe st PMU-4
cneuuansHoi oMoty / Set of Dis-
posable Medical Supplies for Special
Care
Kommnexkr MU pacxogHoe ajist PMU-5
ne3uH(EKINN U CAaHUTAPHON
o0Opabotku / Set of Disposable Medi-
cal Supplies for Disinfection and San-
itization
KoMIuiekT MeTunuHCKue MUBb
NMMYHOOHOJIOTHUECKHUE TTPErapaThl
/ Medical Immunobiological
Preparations Set
HABOPbBI U YKUIAJIKU MEJUIINHCKHUE
Ha0opsI 1 ykIaaku A5 onepanuoHHbIX / Habop onepaiimoHHbIH 00BIIOHN / HOBb
Kits and packing for operating Operating Large Kit
Habop nst okazanus crienuainsu- HYY-I' Habop nepeBsi3ounsbiii 60mbIIoN / HIIb
POBaHHOM XHPYPrHYECKON TTIOMO- Dressing Large Kit
I TIPY paHEHUSIX U 3200JIeBaHUSIX
UJI-o6mactu (YY-rocniutanbHbI) /
Kit to provide specialized surgical
care for wounds and diseases of the
maxillofacial region
Habop st okazanus xupyprudeckoin | HIC Habop nepeBsi304HbIN MaTbIi / HIIM
MOMOIIA THHEKOJIOTHIECKOTO MPOu- Dressing Small Kit
11 / Kit to provide surgical care gyne-
cological
Habop mst oxazanus xupyprudeckoin | HH Habop genroctHO-TTHIIEBOT HYJI-B
MTOMOIIIH HEHPOXUPYPrHIECKOTO TIPO- (BotickoBoit) / Maxillofacial Kit
¢wuns / Kit to provide surgical care (Military)
neurosurgical
HaGop myst okazanus xupyprudeckoin |HO®-M | Vinajka obmexupyprudeckas Ne 2/ | YO Ne 2
MOMOIIH 0 TaTHMOIIOTHYECKOTO Packing general surgery no 2
npodus maibrit / Kit to provide sur-
gical care ophthalmologic small
Habop nnst oxazanus xupyprudeckoii | HO®-b Ha0opsb! 1 ykaagKu A1 MeIMIIHHCKUX
MOMOITH 0 TaTBMOIOTHYECKOTO MaHUNYJISIMii /
npodust 6ompioit / Kit to provide Kits and packing for medical procedures
surgical care ophthalmologic large
Hab6op mst okazanus xupyprudeckoit | HIIOP Habop mist okazaHus TOMOIIIH TTPH HTK
MIOMOIIY [IPY PaHEHUSIX U 3a00JeBa- MIOBPEXXCHUAX Ta3a U KOHEYHOCTEH /
Husx JIOP-opranos / Kit to provide Kit to assist in the pelvis and extremi-
surgical care otorhinolaryngological ties injuries
Habop nnst oxazanus xupyprudeckoir |HT Habop crepsxHeBoii 111 HapyKHOM
MOMOLIH MPU TEPMUYECKHX (uKcanuu nepeaoMoB KOCTei Ta3a 1
nopaxkenusix / Kit to provide surgical JUIMHHBIX KocTel koHeuHocTei / Rod
care in thermal lesions set for external fixation of fractures of
the pelvis and long bones
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Mapka Mapka
Haunmenosanue kommiexra MU / (ungexc) / Haunmenosanue kommiexra MU / (ungexc) \
ME Sets name Mark ME Sets name Mark
(index) (index)

Habop mst okazanus xupyprudeckoin |HC Vknaaka juisi ApeHUPOBAHUS VI
oMot cocyaucroro mpodus / Kit TJICBPAIGHOHN TIOJIOCTH MPH Hamps-
for vascular surgical care ’KEHHOM ITHEBMOTOPAKCE U TePMETH-

3allUH MJIEBPATLHOMN MOJIIOCTH TPH OT-

KpbeITOM TTHeBMOTOpakce / Packing for

drainage of pleural cavity with tension

pneumothorax and seal the pleural

cavity with an open pneumothorax
Habop mist okazanust xupyprudeckoit |HTA VYknanka juis konukoromuu / Packing | VK
MOMOIIH TOPaK0aOJOMHUHATIBLHOTO for conicotomy
npoduis / Kit to provide thoracoab-
dominal surgical care
Hab6op ms okazanms xupyprudeckoit | HTP VYxmanka mist Tpaxeotomun / Packing (VT
TTIOMOIITH TPaBMAaTOJIOTHIECKOTO for tracheotomy
npodws / Kit to provide traumatolog-
ical surgical care

3akioueHue

Takum 06pa3oM, MpeIoKEeHHAs TIPOTPaM-
Ma TI03BOJIMJIA pa3paboTaTh HOBBIE OOpa3Ibl
KTO nns meqummackoi ciryk0b1 BC PO. Pe-
3yJIBTaThl UCCIEIOBAHMS JIETJIM B OCHOBY HO-
BbIX HOPMATUBHBIX MPaBOBBIX akToB MO P®
1 [ 1TaBHOTO BOEHHO-MEIMIIMHCKOTO yIpaBJie-
gt MO P®. Coznannoe KTO menummacKoi
ciryx061 BC P® no3BosisieT oka3biBaTh MeIu-
IIUHCKYIO TOMOIIb B HEOOXOAMMOM O0BEME
B TIOJIEBBIX YCIIOBHUSX M OOECIICUMBACT OIle-
PaTMBHOCTH Pa3BEPTHIBAHUS U MOOMIHLHOCTh
MEAULIMHCKUX MOAPA3ICIICHUN COEIMHEHUI U
BOMHCKHX YacTeH B MOJIEBBIX YCIOBUSIX.

bubnauorpaguueckuii cnucoxk

1. Mupomnnuenko O0.B., Kononos B.H.,
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Kononos B.H., Pommono E.O. MHc-
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IO OCHAIICHHUS] MEIMIIMHCKON CITyObI
Boopyxennbix Cun Poccuiickoii ®e-
Jepaluy JJid OKa3aHWUs SKCTPEHHOU M
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Conclusions
Thus, the offered program has allowed de-
veloping new models for the CSIE Medical
Service of the RF Armed Forces. The findings
formed the basis of new normative legal acts
of the Russian Federation Ministry of Defense
and the Main Military Medical Directorate of
the Russian Defense Ministry. Created CSIE
for the Armed Forces Medical Service enables
us to provide medical care to the extent neces-
sary in the field and provides a rapid deploy-
ment and mobility of medical units formations

and military units in the field.

References

1. Miroshnichenko Y.V., Kononov V.N.,
Popov A.A., Rodionov E.O. Anthem in-
dividual first aid kit. Army collection.
2016. No. 4. P. 17-21.

2. Miroshnichenko Y.V., Bunin S.A.,
Kononov V.N., Rodionov E.O. Using
the complete-standard-issue equipment
of the medical service of the Armed
Forces of the Russian Federation to pro-
vide emergency and first aid. Kremlin



Pharmacy & Pharmacology V. 4 Ne 4, 2016

DOI: 10.19163/2307-9266-2016-4-4-55-76

HEOTJIOKHOM MEIUIIMHCKON moMoIu //
Kpemnesckas mequunna. Kiimanueckuii
BecTHHK. 2015. Ne 2. C. 64-68.

. Mupomnnuenko 1O0.B., bBospunien
B.B., bynun C.A., Kononos B.H., Ponu-
oHoB E.O. Mcnonbk3oBaHWE KOMILIEKTOB
MEUIIMHCKOTO UMYIIECTBa, HAOOpOB U
YKJIQJIOK MEAUIIMHCKUX TpHU JIMKBHUIA-
MU MEIMKO-CAHUTAPHBIX TOCIEACTBUI
Ype3BbIUalHbBIX cuTyanuii / Mem.-6uoi.
Y COLIU.-TICUXOJI. TP00J1. 6€30MaCHOCTHU B
ype3B. cutyauusax. 2014. Ne3. C. 39-47.
. Mupomranuenko FO.B. OnbIT MenuimH-
CKOTO CHaOXEHHUSI BOWCK B BOOPYKEH-
HOM KoH(]mukTe Ha Tepputopun FOxxHOI
Ocetun // Boen.-men. xypH. 2009. Ne 1.
C. 69-71.

. Mupomnnuenko FO.B., bBynun C.A., Ko-
HonoB B.H., PoguonoB E.O. Pa3utne
MOIXOJ0B K KJIacCU(HUKAIIMK KOMILICK-
TOB MEIUITMHCKOTO uMytiecTBa // Bo-
eH.-Meq. xKypH. 2015. Ne 10. C. 48-54.

. Mupomnnuenko FO.B., bynun C.A.,
Kononos B.H., IlommoB A.A., Pomuo-
HOB E.O. O0GocHOBaHME COBpPEMEHHBIX
MOIXOJOB K KJIacCU(HUKAIIUKA KOMILICK-
TOB MEIUITMHCKOTO uMyIiecTBa // Bo-
eH.-mea. KypH. 2016. Ne 3. C. 22-29.

. Poguonos E.O., Mupouauuenko 1O.B.,
Mycraes O.3., Munses A.B. ®opmu-
pOBaHHWE KOMIUIEKTOB MEIUIIMHCKOTO
MMYIIECTBa, HaOOpPOB M YKIAIO0K Me-
TUIUHCKUX // YenoBeK W JIEKapCTBO.
YPAJI-2014: c6. marepuanoB Bcepoc.
Hail. koHrp. Tromens, 2014. C. 81.

. PognonoB E.O. IlpumeHeHue Tteopuu
OTpaHUYEHUN CUCTEM JIJII ONITUMU3AIINHI
coCTaBa KOMIUIEKTOB MEIUIIMHCKOTO
umymectna // @apmanus. — 2016.— Ne3.
—C. 22-25.

. Ponnonos E.O. Teopernueckoe 060CHO-
BaHME MEXaHU3Ma II€HOOOpa30BaHUS U
peanu3aiuu BbICBOOOXKIAEMOTO MEIH-
IIMHCKOTO HUMYyIecTBa BoopykeHHBIX

Cun // ®apmanust u papmakonorus. —
2015.— Ne 5. — C. 55 — 59. DOL: http://

medicine. Clinical Gazette. 2015. No.2.
P. 64-68.

. Miroshnichenko Y.V., Boyarintsev V.V,

Bunin S.A., Kononov V.N., Rodionov
E.O. Us-ing the sets of medical equip-
ment, sets and kits medical in liquidation
health consequences of emergencies.
Med.-biol. and social and psychological
problems. Security of emergency situa-
tions. 2014. No. 3. P. 39-47.

. Miroshnichenko Y.V., Benya F.M., Go-

ryachev A.B. Experience in medical
supply troops in the armed conflict in
South Ossetia. Military Medical Maga-
zine. 2009. No. 1. P. 69-71.

. Miroshnichenko Y.V., Bunin S.A.,

Kononov V.N., Rodionov E.O. Develop-
ment approaches to the classification of
sets of medical equipment. Military Med-
ical Magazine. 2015. No. 10. P. 48-54.

. Miroshnichenko Y.V.,, Bunin S.A.,

Kononov V.N., Popov A.A., Rodionov
E.O. Justification of modern approach-
es to the classification of sets of medical
equipment. Military Medical Magazine.
2016. No. 3. P. 22-29.

. Rodionov E.O., Miroshnichenko Y.V.,

Mustaev O.Z., Milyaev A.V. Forma-
tion of sets of medical equipment, sets
and kits medical. All-Russian National
Congress «Human and medicine. Ural-

2014», Collection of Congress materials
(abstracts). Tyumen, 2014. P. 81.

. Rodionov E.O. Application of the theo-

ry of constraints systems to optimize the
composi-tion of sets of medical equip-
ment. Pharmacy. 2016. No. 3. P. 22-25.

. Rodionov E.O. The theoretical justifica-

tion for the pricing mechanism and the
implementation of the released medical
equipment of the Armed Forces. Pharma-
cy and Pharmacology. 2015. No. 5. P. 55 —

73



DOI: 10.19163/2307-9266-2016-4-4-55-76

Dapmayus u papmaronoeus T. 4 Ne 4, 2016

dx.doi.org/10.19163/2307-9266-2015-
3-5(12)-55-59.

10.Mupomnunuenko FO.B., Ponuonos E.O.,
KononoB B.H., Mycraes O.3. O6ocHO-
BaHHE BHIOOpA JIEKAPCTBEHHBIX CPEICTB
MpU YTOUHEHHUU COCTaBa CYMOK MEJHU-
UHCKUX // DapMaKOAKOHOMUKA: TEOPHS
u npaktuka. 2015. T.3, Nel. C.79.

11. Mupomnanuenko 10.B., Caymkuna A.C.,
Mepxkynos A.B., Pogrionos E.O. Oco6en-
HOCTH MPOTHO3UPOBAHUSI MOTPEOHOCTH B
MEIUITMTHCKOM HMYIIECTBE Ha BOCHHOE
Bpems // Boennast menuiaa. 2015, Ne3.
C. 49-50.

12.Mupoumnnuenko FO.B., Ponuonos E.O.,
Kononos B.H., Mepkynos A.B. Opranu-
3amusi CHAOKEHUS METUITUHCKUM HMY-
IIECTBOM MOOWMJIBHBIX  CIEIHATbHBIX
MOJpa3AeNCHUN MEAUIIMHCKON CITyKObI
BC PO // ®dapmako3KOHOMHKA: TEOPHUS
n npaktuka. 2014. T. 2,Nel. C. 57.

13.Mupomnnuenko O.B., bynun C.A.,
[llerones A.B., IBanoB A.M., SlkoBieB
C.B., Kononos B.H., Buenko E.B., Po-
nuoHoB E.O. IIpumeHenne MeTMIMHCKOM
anmapatypsl B TIOJIEBBIX ycioBusx // Bo-
eH.-Meq. KypH. 2015. Ne 7. C. 31-37.

14.Ponuonos E.O. [Toaxoasl K OCHAIIIEHUIO
BOCHHBIX alTEK B MOJEBBIX YCIOBUAX
/I CoBpemMeHHasi OpraHu3alus JeKap-
cTBeHHOTO oOecrnedeHus. — 2015.— No 2.
—C. 66.

15.1Tocranosnenue IIpaBurenscTBa Poccnii-
ckori @eneparuu ot 05.02. 2015 . Nel02.
OO0 ycCTaHOBIEHMM OTPAHUYCHUN JOMy-
CKa OT/ETBHBIX BHUJIOB MEIUIIUHCKUX W3-
JIeTIN, TTPOUCXOSIINX U3 MHOCTPAHHBIX
rOCY/IapCTB, JUIsl LIENel OCYILECTBICHUS
3aKyIOK JijIsl 00ecTieueHus TOCyIapCTBEH-
HBIX U MyHULIUTIAJTBHBIX HYXK]I.

16.Pacnopsikenue [IpaBurensctBa Poccuii-
ckoit denepannn ot 27.01.2015 1. Ne98-
p. O6 ytBepxknenuun Ilnana nmepBooue-
PEIHBIX MEPOTIPUSATUI TIO 00ECTIEYCHUIO
YCTOMYMBOTO pPa3BUTHS SKOHOMUKH U
coruanbHOM cTrabunbHocTH B 2015 Toxmy.

74

59. DOI: http://dx.doi.org/10.19163/2307-
9266-2015-3-5(12)-55-59 .
10.Miroshnichenko Y.V., Rodionov E.O.,
Kononov V.N., Mustaev O.Z. Justifica-
tion of the choice of drugs in the refine-
ment of the composition of bags medi-
cal. Pharmacoeconomics: The-ory and
Practice. 2015. Vol. 3, no. 1. P.79 .
11.Miroshnichenko Y.V., Saushkina A.S.,
Merkulov A.V., Rodionov E.O. Fea-
tures of fore-casting demand for medical
equipment in wartime. Military medi-
cine. 2015. No.3. P. 49-50.
12.Miroshnichenko Y.V., Rodionov E.O.,
Kononov V.N., Merkulov A.V. Medical
supplies Logistics mobile special units
of the Armed Forces Medical Service.
Pharmacoeconomics: The-ory and Prac-
tice. 2014. No. 1. Is. 2. P. 57.
13.Miroshnichenko Y.V.,, Bunin S.A.,
Shchegolev A.V., Ivanov A.M., Ya-
kovlev S.V., Kononov V.N., Ivchenko
E.V., Rodionov E.O. The use of medical
equipment in the field. Mili-tary Medical
Magazine. 2015. No. 7. P. 31-37.
14.Rodionov E.O. Approaches to equip-
ping the military pharmacies in the field.
Modern or-ganization of drug supply.
2015. No. 2. P. 66 .
15.0n establishing limits admission of cer-
tain types of medical devices originating
from for-eign countries for the purposes
of procurement for state and municipal
needs: Decree of the Rus-sian Federa-
tion from 05.02. 2015, no. 102.
16.0n approval of the plan of priority mea-
sures to ensure the sustainable econom-
ic development and social stability in
2015: Decree of the Russian Federation
from 27.01.2015, no. 98-p.



Pharmacy & Pharmacology V. 4 Ne 4, 2016

DOI: 10.19163/2307-9266-2016-4-4-55-76

17.Mupomnnuyenko HO.B., Topsue A.b.,
ITomoB A.A., PogmonoB E.O. Cosep-
LIIEHCTBOBAHME HOPMUPOBAHUS MEJU-
LIMHCKOTO UMYIIECTBA JUIsl TOCIUTAIb-
HOTO 3BEHa MEIUIIMHCKOM CIyX Obl Ha
BoeHHOE Bpems // Boen.-men. xypH.
2016. Ne 4. C. 43-46.

18.1Ipuka3 HavanpHHUKA [J1aBHOrO BOECH-
HO-MEIUIIMHCKOTO  ympaBieHuss Mu-
HUCTEpcTBa  000poHbl  Poccuiickoit
@eneparuu ot 25.03.2015 . Ne26. O
BHeCeHUM u3MeHeHun B [Ipuka3 Ha-
yajabHUKAa [J1TaBHOrO BOEHHO-MEIUIIMH-
ckoro ynpasieHuss MO PO ot 12 urons
2011 . Ne 77.

* %%

Poouonoe Esecenuti Onecosuy — kanou-
oam @apmayesmuyeckux HAyK, A0bIOHKM
Kagheopvl 80eHHO-MEOUYUHCKO20 CHAabICe-
HUs u ¢apmayuu BoenHo-meduyuHckou
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O pesyabrarax S-it MexxayHapoaHOH HAYYHO-NIPAKTHYECKO KOH(pepeHI
«Hay4yHoe n3ganue Me:kI1yHapoAHOro ypoBHsi-2016:
peuieHue NpoodjemM U3IaTeIbCKON ITHKH, PelleH3MPOBAHUS M MOATOTOBKHU MYOJIMKAILUID,
17-20 mas, 2016 r., PAHXuI'C, . MockBa

VYBa)xaeMble KoJeru!

[To3npaBnsieM Bcex y4aCTHUKOB 5-0if MexayHapoaHOH HayYHO-TIPAaKTHUECKOW KOH(epeHInn
«Hay4Hoe u3nanue MexayHapoIHOro ypoBHS...» U Obmiero cobpanus AHPU, koTopsie mponum
¢ 17 mo 20 mast B PAHXul'C (. Mocksa), ¢ 3aBepIieHHeM STUX MEPOIPUSITHA!

MepornpusiTusi ObIIH O4€Hb HACHIIIEHHBIMHU, U TEMBI, 00CYKIaBIINECS Ha HUX, AKTyaJIbHBIMU
Y TIOJIYYMBIIMMH OOJNBIION MHTEPEC U PE30HAHC KAaK B PENAaKLIMOHHO-U3AATEIILCKOM M HAyYHOM
CO0011IeCTBE, TaK U B TOCY/ITaPCTBEHHBIX CTPYKTYypax.

bnaromaps yuactuio B KOH(pEpEHIIMH HHOCTPAHHBIX CIICIUATUCTOB 0003HAYHMINCH TIAHBI CO-
BMECTHBIX IMPOEKTOB: TI0 MyOJIUKAIMOHHON 3THKe coBMecTHO ¢ [xedpdpu bummom; mo yuacturo
POCCHICKHUX CIIEIUAIMCTOB B OTOOPE Ka4eCTBEHHBIX POCCHICKUX KYPHAJIOB JUISI CAaMOI aBTOpH-
TETHOH TuIaTGopMbl oTKpBITOrO Hoctyna — DOAJ (Ambassador Project, mpeanoxkeHnue riiaBHOTO
penaktopa DOAJ Toma Onuiixyka); 10 pacIIMPEHUIO B3aUMOJEHCTBUSI C CUCTEMON OTKPBITOTO
JocTyna myOIuKamuii ¥ Apyrux Marepuanos 1o 3koHomuke (RePEc, mo pesynsraram o0cykneHus
¢ coznarenem storo pecypca Tomom Kpuxenem) u 1.1. OOCyx1anuch HanpaBlieHUus daibHEIIe-
TO pa3BUTHUS B3auMozeucTBus ¢ 0azamu naHHBIX Scopus U Web of Science (Bxmouast RSCI na
miargopme WoS, BorpocamM co3/1aHus ¥ Pa3BUTHS KOTOPOU ObLTA TIOCBSIIIEHA OTACIbHAS CECCHS).
bbuta oprannsoBaHa BcTpeua pyKOBOAMTENEH M AKCHEPTOB Scopus ¢ 3kcrepramu Poccuiickoro
skcriepTHOro coBeta (POC), yuacTByOIUME B OLIEHKE M OTOOPE KYPHAJIOB B 3TOT MHJIEKC LIUTH-
pOBaHUs, HAa KOTOPOI 00CYXK/1aJICst IEPBBII ONBIT COBMECTHOM pabOThI U IyTH €€ Pa3BHUTHSI.

VY4acTHUKHN KOH(PEPEHINH MOTyYMIA OOJIBIION 00BEM TOIe3HON HH(POPMAILIMU OT BBICTYTIAB-
LIMX 3apyOeKHBIX M poccuiickux pemaktopoB. Kapum Mypmxu (OTkpeIThI yHHBepcuTeT Be-
JUKOOpUTAHUH, PEeAaKTOp KypHaia “Sociology” u pemnensenr emie 30 xypHanos M3marenbcTBa
Sage) u Kapen Xomnann (maBHbIA penakTop xypHana M3narensctBa Elsevier u skcriepr CSAB
Scopus) moAeTINCh C yYaCTHUKaMHU CBOMMH 3HAHUSIMH M OITBITOM U JJJIV LIEHHBIE PEKOMEH AU
10 OpraHU3aIH IPOLECCOB PEIAKTUPOBAHNS U PELICH3UPOBAHUS IIPU OJTOTOBKE KypHasos. Ile-
pen yJyacTHUKaMH BBICTYIIAJIM POCCUHCKHME PENAKTOPBI, U31AaTENIN U IKCIEPTHI, OACIUINCH CBO-
UM OIIBITOM U MHEHHMEM Ha JIaJibHelIee pa3BUTHE pelaKIMOHHO-U3IaTeNbCKON c(hephl B CTpaHe.
3HauUMTENbHAS YaCTh JIOKJIAJ0B Oblja MpeICTaBleHa MCIOTHUTEISIMUA MPOEKTa 0 TOCTIOAIEPXK-
Ke ’)KypHaJIoB. bonbilioe BHMMaHKE ObUIO YZIE€JIEHO BOIPOCAM HCIIOIb30BaHUS HAYKOMETPUU MpU
OLIEHKE IMyONuKanuii, a Takke mpodiieMam pa3BUTHS B CTPaHE PECypCOB OTKPBITOTO IOCTYIIA.

BonbimmM ycnexom mosb3oBanack BrICTaBka pOCCHICKHX M OEJOPYCCKUX JKYypHAJIOB, B pe-
3ynapTare KOTOpOM BceM ydacTHukam Obuth BbimaHbl Ceprudukarel ydactauka (Certificate of
Attendance), u gactu xypHanoB — Ceprudukarsl kauectBa. Cepruukarsl ObUIH BBIIAHBI KakK
KypHaJIaM, y’e BOIIEIIINM B Scopus, TaKk M XypHalaM, KOTOPBIM €IlI€ IPEACTOUT IIPOUTH 3TOT
nyTh. [locneanuM ObLTH BBIIAHBI CEpTH(HKATHI C PEKOMEHIallel MoAaTh 3asBKy B Scopus, Of-
HAaKoO, C OTOBOPKOM Iepe] Mmojayell eiie pa3 MpoBEpUTh KaueCTBO >KypHajla U caiiTa Ha MOJHOE
COOTBETCTBHE KPUTEPUSIM Scopus.

Jlocrarouno 3¢ dexkruBHO opadbortanu ydactauku Oomiero coopanus AHPU. bein 3aciymian
noknan npesunenta AHPU O.B. KupuiuioBo#, 3a4uTaHbl, MOTYyYMsId 00CYXKI€HHE TONPABKU B
VYeraB AHPU u npunsita HoBas penakius Yctasa. beumm uzdpan Ha HoBbIit cpok CoBer AHPU, a
TaK)Ke yTBEepXkJeH cocTaB HabmonaTebHOTO coBeTa, B KOTOPBIM BOLUIA PYKOBOAUTENH AenapTa-
MeHTOB MUHUCTEepCTBa 00pa3oBanus u Hayku PO, a traxke npencrasutenu PAHO, PHO, POOU
u PTHO.

Ilpezuoenm AHPH Kupunnoea O.B.
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AHPH

AcCoLVaLms Hay HbIX
PenaKTopoB 1 apaTenei

KAYECTBA

BbIAAH HAYYHOMY MEPUOAMYECKOMY M3AAHMIO

B MOATBEPXKAEHUE COOTBETCTBUS MEXXAYHAPOAHbBIM CTaHAAPTaM U KPUTEPUAM
MHPopMaLIMOHHOM cncTembl Scopus. OLLeHKa XXypHaAa NPOBEAEHA 3KCMepTa-
M Russian CSAB B nepnoa paboTbl BbICTaBKM Hay4HbIX >KyPHAAOB y4acTHM-
KoB 5-o1 MeXXAyHapOAHOM Hay4YHO-NMPaKTUYECKOW KOHdEpeEHLIMM "HayiHoe ’
U3AaHNE MEXAYHAPOAHOTO ypoBHs - 2016: peLueHne NpobAEM U3 AATEABCKOM
3TUKM, PELLEH3UPOBaHMSA U NMOATOTOBKM MybAMKaLmu"
(17-20 mas 2016 r., PAHXuI'C, r. Mockga)
CepTudHKaTt ABASIETCS peKOMEHAALLIMEN K NMOAAYE 32ABKU

B 6a3y AaHHbIX Scopus
PAHXuIC

Poccus, r. Mocksa

</'_
Mw (y
j@ J(A/(/)' @CM/O'/L'L/

Onbra B. Kupuanrosa
Mpeaceaareab PIC / Russian CSAB, Yaen PIC / Russian CSAB

npesuaerT AHPU

(D 1720 man 20160
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Scopus ASEP

Association of Science
Editors and Publishers

VEN OUT TO SCIENTIFIC PERIODICAL -

L AnpIYYs 9 Prrartoaors 9L

to confirm the attendance and presentation to the joint Scopus CSAB
" - and Russian RCAB meeting.
At this meeting, compliance with international standards and selection criteria
of the Scopus database, were discussed by experts of Scopus CSAB and
Russian RCAB. This meeting took place during the 5th International Scientific

and Practical Conference «VWorld-Class Scientific Publication - 2016:
Publishing Ethics, Peer-Review and Content Preparationy
(May 17, 2016 — May 20, 2016)

AN
(© May 1720, 2016 Moscow, Russia

'
Karen Holland STAKIAREC TR Olga V. Kirillova
Scopus CSAB Subject Chair Russian CSAB Chair, president ASEP

K
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HAYYHO-NMPAKTUYECKMUI PELLEH3UPYEMDbIN XXYPHAN
«®APMALUNA U PAPMAKOIOTUA»

Penensupyemblii HayuHblid sxypHan «Dapmarus U (papmMakosorusy MpeaHa3HauyeH s
HAay4YHBIX U 00pa30BaTeNbHBIX (hapMaleBTUUECKUX M MEIUIMHCKUX YUpeKIeHHUH, (papma-
LEBTUUYECKUX NPEANPUSATHIA, UCCIEA0BAaTENbCKUX opraHusanuii. Ha crpanunax xypHana
MyONTUKYIOTCST PE3YJIbTAaThl TEOPETUUECKUX M AKCIIEPUMEHTAIILHBIX UCCIIEOBAHUN M0 BCEM
HarnpasieHusM papmarn. Hayunas KoHIenys u3anus npearnoiaraet myOoauKalfio CoBpe-
MEHHBIX HALIMOHAJIBHBIX U MEKIYHAPOIHBIX JOCTHKEHUH B 001aCTH UCCIIEIOBaHMS JIEKap-
CTBEHHOTO PACTHUTEIBHOTO CBIPhs, MPUPOIHBIX U CUHTETUYECKUX OMOJOTHUYECKH aKTUBHBIX
cyOcTaHuii, (hapMaleBTHUECKOro U TOKCUKOJIOTMUECKOTO aHalN3a, TEXHOJIOTUH U CTaH 1ap-
TH3AIMU JIEKAPCTBEHHBIX (POPM, B TOM YHUCIIE OMOTEXHOJIOTMYECKIX OOBEKTOB, OE30IacHO-
CTH, CTAOMIIBHOCTH U YUCTOTHI JIEKAPCTBEHHBIX IPEraparoB, OMOIOrHYECKOM JOCTYITHOCTH,
MEXaHU3MOB JEHCTBUSA, TOKIMHUYECKUX U KIMHUYECKUX UCIBITAHUHN, OpraHU3allMOHHO-3-
KOHOMHUYECKOH, MPOU3BOJCTBEHHOIN 1 00pa30BaTeIbHOMN IESTETHLHOCTH B cepe dapmManuu.
OcBemaroTest JOCTHKEHUS HAyUHBIX 1IKOJI, ICKIIMH, 0030pbl, PELEH3HU U JUCKYCCUH, UCTO-
pUs CTaHOBJICHUS U PA3BUTHS PA3IMYHBIX OTpaciiell papmaiu u papMaKoIOoT1u.

Kypnan «Dapmanus u papmakonorus» BXoAUT B Poccuiickyro cucteMy HIUTUPOBAaHMS,
B OTKpBITHIE peno3uTopun HayuHoi napopmanmu: Ulrich’s Periodicals Directory, eLibrary,
PT'B, Google Scholar, Biefeld Academic Search Engine (BASE), Directory of Open Access
Shcolarly Resources (ROAD), Research Bible, Open Archives Initiative, Academic Keys,
Hay4Has AJIeKTpoHHas Oubmuoreka «Kubepnenunka», Bcepoccuiickuii ”HCTUTYT HaAyYHOU
u texunueckor mHpopmarmu PAH (BUHUTH), nayunoe mHpopmManimoHHOE MPOCTpaH-
cTtBO COLMOHET.

Penakuumeii npenocrasnsercs DOI-mdpoBoit uaenTudukarop.

InaBubli pemakrop — IlerpoB Bnamumup KMBanoBuy, pektop Bosrorpaackoro ro-
CYAapCTBEHHOTO MEAHUIIMHCKOTO YHHBEPCUTETA, 3aBEAYIOIINN Kadenpoil KIMHUYECKOH
(dapMakonoruu ¥ UHTEHCHUBHON Tepamnuu ¢ Kypcamu KIuHH4Yeckoi apmakonorun OVYB,
KJIIMHUYeCcKoU ajuieprosiornd OYB, 1maBHbIM BHEIITATHBIMA CIELMATUCT — KIMHUYECKUN
dapmakomor MunuctepcTBa 3apaBooxpaHeHuss Poccuiickoint denepaiuu, mpeacenareb
Oo6mecTBeHHOTO coBeTa ipu rydepHarope Bonrorpaackoit obmactu, mpencenarens CoBe-
Ta peKTOPOB By30B Bosnrorpasckoii o0actu, 3acity>KeHHbIHN fesTenb Hayku PO, 3acinyxeH-
HBII Bpau PD, 10KTOp MEAUIIMHCKUX HayK, ITpodeccop, akageMuk Poccuiickoii akageMun
HayK, [lodeTHbIl TpakgaHuH ropoaa-repost Bonrorpana, uien Okchopackoro Kiryba pek-
topoB EBporibl (The Club of the Rectors of Europe, CRE)

Crarbu myOIUKYIOTCS TIO CJIEIYIOMUM pyOpuKam: 0030phbI, JIEKIIUU; (papMaKorHO3us,
0oTaHuKa; (papMalieBTUYECKask TEXHOJIOTUS U OMOTEXHOJIOrUs; (papMalleBTUYECKasi U TOK-
CUKOJIOTHYECKass XUMHs; (apMakoJIorusi U KIMHUYecKas (apmakosorusi; uHbOpMaIiu-
OHHbIE TEXHOJIOTUU B (papmaluy; opraHu3anusi U 3KOHOMUKA (papMaleBTUUYECKOro Jena;
HSKOHOMHKA ¥ MEHEDKMEHT MEJIMIIMHBL, (hapMaIleBTUYecKoe 00pa3oBaHme; KpaTKue co00-
HICHUSI; TUCKYCCHUH, PEIICH3UH, I00UJIeH, HAyYHbIE IIKOJbI, UCTOpHs (papmaruu u dapma-
KOJIOTHUH.
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C I[TPABUJTIAMU U151 ABTOPOB HAYUHO-ITPAKTUYECKOI'O
PELHEH3UPYEMOI'O XXYPHAJIA «PAPMAIINSA U ®PAPMAKOJIOT U»
MOXETE O3HAKOMUTLCA
HA CAWTE: http://www.pharmpharm.ru/jour/

[10 BCEM MHTEPECVYIOLIMM BAC BOITPOCAM OBPAILIATHCA
B PEJJAKIIIO XXYPHAJIA ITO KOHTAKTAM:

KOPAHOBA Kcenus HukonaeBHa, k. ¢hapm.H., omeemcmeeHHbll ceKpemaps
E-mail: journal@pharmpharm.ru, Ten: +7 (8793) 32-44-74

357532, & IIamuzopck, np-m Kanununa, 11,
Ilamuzopckuii meduko-ghapmayesmuyeckuil UHCIMUmMym —
Gunuan O®IbOY BO BoacI' MY Munszopaea Poccuu
Ten: +7 (8793) 32-44-74
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PEER-REVIEWED SCIENTIFIC JOURNAL
“PHARMACY & PHARMACOLOGY”

«Pharmacy & Pharmacology» («Farmatsiya i farmakologiya») peer-reviewed scientif-
ic Journal is meant for scintifical and educational pharmaceutical and medical establish-
ments, pharmaceutical enterprises, research organizations. The Journal publishes of the
results of theoretical and experimental studies in all pharmacy branches. Scientific concept
of the Journal expects the publication of contemporary national and international achieve-
ments in the investigation of plant raw materials, natural and synthetic biologically active
substances, pharmaceutical and toxicological analysis, technologies and standardization of
dosage forms, including biotechnological objects, safety, stability, and purity of medicinal
drugs, biological availability, action mechanisms, pre-clinical and clinical runs, organi-
zational and economical, manufactory and educational activity in pharmacy. The Journal
also covers the achievements of schools of thoughts, lectures, reviews, referee reports,
discussions, history of establishment and development of different branches of pharmacy
and pharmacology.

The journal «Pharmacy & Pharmacology» is included in the Russian citation database,
in accessible repositories of scientific information: Ulrich’s Periodicals Directory, Europe-
an Library, Google Scholar, Biefeld Academic Search Engine (BASE), Directory of Open
Access Scholarly Resources (ROAD), Research Bible, Open Archives Initiative, Academ-
ic Keys, scientific electronic library «Cyberleninka.

The editors provide DOI — Digital Object Identifier.

Editor-in-Chief — Petrov Vladimir Ivanovich, Head of State Educational Govern-
ment-Financed Institution of Higher Professional Education Volgograd State Medical Uni-
versity of the Ministry of Health of the Russian Federation, Head of Clinical Pharmacology
and Intensive Therapy with Clinical Pharmacology FCME, Clinical Allergology FCME
courses at Volgograd State Medical University, Chief Specialist — Clinic Pharmacologist
of the Ministry of Health of the Russian Federation, Chairman of gubernatorial Commu-
nity Counsil of Volgograd oblast, Chairman of Heads Council of the Higher Education-
al Institution of Volgograd oblast, Honored Scientist of the Russian Federation, Honored
Doctor of the Russian Federation, Ph.D. in Medicine, Professor, Academician of Russian
Academy of Sciences, Honored Citizen of Volgograd hero-city, Member of the Club of the
Rectors of Europe.

Articles published under the following headings: reviews, lectures; pharmacognosy,
botany; pharmaceutical technology and biotechnology; pharmaceutical and toxicological
chemistry; pharmacology and clinical pharmacology; information technologies in phar-
macy; organisation and economy of pharmacy; economy and management of medicine;
pharmaceutical education; brief reports; discussions, referee reports, anniversaries, schools
of thought, history of pharmacy and pharmacology.
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AUTHOR GUIDELINES OF PEER-REVIEWED SCIENTIFIC JOURNAL
“PHARMACY & PHARMACOLOGY” ON WEBSITE: http://www.pharmpharm.ru/jour/

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT THE EDITORIAL BOARD:
KORYANOVA Kseniya Nikolaevna
PhD in Pharmacy, executive editor

E-mail: journal@pharmpharm.ru
Phone number: +7 (8793) 32-44-74

357532, Pyatigorsk, Kalinina, 11,
Pyatigorsk Medical and Pharmaceutical Institute -
branch of Volgograd State
Medical University
Phone number: +7 (8793) 32-44-74
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NMPABUNA ANA ABTOPOB
«®PAPMALUNA U PAPMAKOIOTUA »

Cocmaenenvt ¢ yuemom «Eounvix mpebosanuil xk pykonucsim, npeoocmasisiemMvim 6
OUOMEOUYUHCKUE HCYPHATBLY, PA3pabOmMaHubiX MedxcOyHapoOHbIM KOMUMEMOM Pedakmo-
P08 MEOUYUHCKUX HCYPHALOB

OO0muMu KpUTepusIMU JJis yOIUKaIuu cTarei B )ypHaie «Dapmarus u GpapMakoso-
THSD SIBIISTIOTCSL aKTYaJIbHOCTh, HOBH3HA MaTepHalia U ero IIEHHOCTh B TEOPETUYECKOM 1/
WM IPUKIIAIHOM acriekTax. Pegakims obecrneunBaeT peleH3upOBaHUE PYKOTIHCEH.

Kypnan «Dapmarus u dapMakonorus» BKIOUeH B PoccHiickyro cucTeMmy IUTHPO-
Banusi (PUUHLI), B oTkpeiThie penosutopun HayuHoi mHpopmaruu: Ulrich’s Periodical
Directory, eLibrary.ru, Biefeld Academic Search Engine (BASE), Open Archives Initiative,
CrossRef, nayunoe nndopmannonHoe npocrpanctso Comuoner, Directory of Open Access
Scholarly Resources (ROAD), nayunast anextponHast oubiamnoreka «Kubepienunka», PI'B,
Research Bible, Google Scholar, Poccuiickue Hayunsie Mennmmackue XXypuanast (RNMJ.
RU), Beepoccuiickuii ”HCTUTYT Hay4YHOU U TexHu4eckoi nHpopmaruu PAH (BUHUTU),
Academic Keys, Directory of Open Access Journals (DOAJ). Pegakuueit npenocrabiser-
cs DOI-iudpoBoit uaAeHTUPUKATOP.

B xypnane «®apmanus u papmakonorus» MyOIHUKYIOTCS TIEpEOBbIe CTAaThbU, OpH-
THHAJIbHBIC HUCCIIEIOBaHUs, 0030PbI, JISKIIUU, WHPOPMAIIMOHHBIE MaTepHAIIb, PEIICH3UH.
[Ipenocrapnsiercs MecTo JUIsl AUCKYCCUM, MyOIMKALMA 110 UCTOpUM (papManuu, KpaTKUX
cooOmenuii, roouneeB. Bece marepuansl pelieH3upyOTCss U 00CYKIAI0TCs PeAAKIIMOHHON
KOJUJIETUEH.

Crarbu myOIUKYIOTCS 110 CIICAYIONINM PYOpHKaM:

— 0030pvl, 1eKyuu

— ¢hapmakoeno3us, bomaHuxa

—  apmayesmuueckas mexHono2us u OUOMEXHONO2US

—  apmayesmuueckas u MOKCUKONO2UYECKASA XUMUSL

— papmarxonozus u KiuHUYeCKas Gapmaxonocus

—  uHgopmayuoHuvie mexHonro2uu 8 hapmayuu

— opeanuzayus u SKOHOMUKA papmayesmuueckozo oena

—  9KOHOMUKA U MEHEONCMEHN MeOUYUHDL

—  ¢hapmayesmuueckoe oopazosanue

—  Kpamxue coooujeHus

— oucKyccuu, peyeH3uu, 1ouIeU, HayuHble WKOIbl, UCMOopUs apmayuu u papma-
Kono2uu

Penakuusi npocuT aBTOPOB B MOATOTOBKE PYKOMUCEH
PYKOBOACTBOBATHCH H3/105KCHHBIMH HHMKe IIPABHJIAMU
Pykonucu, opopmiieHHbIe 0e3 cOOII0IeHNS TaHHBIX IPABUJI,
peAaKnMeil paccMaTpUBaThbCA He OyayT

84



Pharmacy & Pharmacology V. 4 Ne 4, 2016

MPEICTABJEHUE PYKOIIUCEM ¥ 3ASIBTIEHUE HA PACCMOTPEHHUE

[IpencraBnenue pyKonucu B )KypHan « Papmayus u papmarono2usy» JUisl Ie4aty npe-
noJiaraet, yto: 1) onucanHasi B HeMl paboTa paHee He OblIa OnMyOJIMKOBaHA; 2) OHA HE pac-
cMarpuBaeTcs Ui MyOIuKaluyd B MHOM M3/IaTelbCTBe; 3) ee myOnukanus Obuia o1o0peHa
BCEMHU aBTOpAaMU U TaK WM MHA4YE B3aMMOCBSI3aHHBIMH OpPTaHU3AIMSIMU, B KOTOPBIX 3Ta
paboTta mpoBoAWIaACk; 4) B Cily4yae MPUHATHS K MyOIIMKAIIMU 3Ta CTaThs HE OyneT onyOmu-
KOBaHa IJe-Inbo erie B Tou ke ¢popMe, Ha aHTIIMICKOM UJTU Ha JIFOOOM JIPYTOM SI3bIKE, B
TOM YHCJIE U B DJIEKTPOHHOM BHUJIE.

Crarby PEACTABIIAIOTCS B PEJAKITUIO TOIBKO B SJIEKTPOHHOM BHJIE TI0 a/IPECY

pharmjournal@mail.ru, journal@pharmpharm.ru B popmare *.doc miu *.docx.

B cocrtaB 31eKTpOHHOM BepCUM CTaThU JIOJKHBI BXOJUTH: (haiis1, coepKaliuil TeKCTo-
BYIO YaCTh CTaThH, TAOJHMYHBIA MaTepHal U WIUTFOCTPAIUH.

Ecnu aBTOpOB HECKOIBKO, TO HEOOXOIUMO yKa3aTh aBTOpa, KOTOpoMy OyZeT ajpecoBa-
Ha KOPPECHOHJICHIIMS, U €T0 KOHTAKTHBIE JIaHHbIE: ajpec, Homep Tenedona/daxca, a Tak-
e HEOOXOIMMO yKa3aTh JOTOTHUTEFHBIC PEKBU3UTHI (IOJDKHOCTH BCEX aBTOPOB, YUCHAS
CTEINEeHb, MECTO PabOTHI, afpec MecTa padoThl, 00IACTh HAYYHBIX UHTEPECOB, aaPEC III.
ouTHI, TenedoH, dakc).

Cratpst oyKHA conpoBokaThesi yueTHou 3anmuchio ORCID (peecTp yHHKaJIbHBIX
UACHTU(UKATOPOB YUEHBIX U CIOCOO CBS3HM MCCIEIOBATEIBCKOM NEATEIBHOCTH C STUMH
UeHTU(DHUKATOPAMU)

Bce crarbu, moctynuBIie B peqakiuio xxypHana « @apmanms u papMaKoIoTHsD, IPO-
XONIAT 00S3aTEIPHOE OAHOCTOPOHHEE aHOHUMHOE («CIIEMoe») PEeleH3UPOBAHKE (aBTOPHI
PYKOIIUCH HE 3HAIOT PELIEH3EHTOB U MOMY4YaloT MUCHMO C 3aMEUaHUSIMH).

[Tocne mpoxokaeHHS TPOIIETYPhI PEIICH3UPOBAHUS M IPUHSTHS CTaThH K ITyOIHKAIINH,
MMEHa aBTOPOB M UX MOPSJIOK HE TOAJIEKAT U3MEHEHUSIM (H00aBieHue, ynajaeHue, nepe-
craHoBKa). [Ipu mpeacTaBieHUN pelakTopy OKOHYATEIbHOIO BAPUAHTA CTaThU YOEIUTECH,
YTO MEepeUeHb aBTOPOB SIBIISIETCS TIOTHBIM M O(OPMIIEHHBIM B HA/IJISKAIIEM TTOPSIJIKE.

BHUMAHME: ABTopbl HECYT MOJIHYIO OTBETCTBEHHOCTD 33 JOCTOBEPHOCTh U OPUTH-
HaJIBHOCTh MH(OpMaIMK, NPEeIOCTaBIEHHONW B pyKonucH. Bee pykonucu npoxonsar npo-
BEPKY Ha HAJIMYUE 3aMMCTBOBAHMM B cucTeMe « AHTHUILIaruary. OpuruHaIbHOCTh PYyKOIIH-
cu omkHa ObITh HEe MeHee 80%, B IPOTUBHOM CiTy4dae PyKONHUCH OyzeT BO3BpalieHa 0e3
npaBa onyOnukoBaHus. [Ipu 0OHapykeHNU HapyIIIEHUs aBTOPCKUX MIPpaB WK IUiaruara oy-
JIET MPOBEJIeHA peTpaKLUs OMyOJIMKOBaHHBIX cTaTel B cooTBeTcTBUM ¢ ipaBmiiamu COPE.

OPOPMUIEHUE CTATBU

Crarbu B xypHane « Papmayus u papmaxonoausy U3NAIOTCS HA PYCCKOM W aHTIINH-
CKOM SI3BIKaxX C PE3I0M€ COOTBETCTBEHHO.

Best crarbs (Tekct, TaOnuipl, IpUMeYaHus, 3aroJOBKM, HHOCTPAHHbIE BCTABKHU, CIIMCOK
JUTEPATyphl, TIONPUCYHOUYHBIE MOANMKUCH M Jp.) HaOMpaeTcs Ha KOMITbIOTEpEe — Kerib 12,
mpudt Times New Roman gepe3 1 untepsai ¢ momsimu: cBepxy, cHuzy — 20 mm, cieBa — 30
MM, cripaBa — 20 MM. Bce cTpaHu1bl JOIKHBI OBITH MOCIIEA0BATEIEHO IPOHYMEPOBAHBI.

JlJis OpUrMHAIBHOM CTaTbU CyMMAapHbId 00beM HE JIOJKEH MpeBBIaTh 15 cTpaHMIl
(popmar Oymaru A4), mist Kparkoro coodbmienust — 4 crpanunbl. O0beM u odopmiteHne
APyTUX BUJOB paboT (0030p, JIEKIMH WM HHOE) COITIACYIOTCS C pellakLiiel 3apaHee.
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Pykomuch nomxHa ObITh 0OhopMIIeHa TIO CIEAYIONEMY TUIAHY:

HNupexc YK

Hassanue crarbn

Nuunmanet u aMuIum aBTOpoB

[TonHble Ha3BaHMSA C YKa3aHHEM TOJHBIX MOYTOBBIX aJJPECOB YUPEKIECHHUN, K KOTOPHIM
OTHOCSITCA aBTOpBL. Eciii aBTOpBI paboTaroT B Pa3HBIX YUPEKICHUSIX, TO CBSI3b KAXKIOTO
aBTOpa C €T0 OpraHU3aIMei OCYIIECTBISIETCS C TTOMOIIIBIO (P BEPXHETO PErucTpa
AnnoTanus (pe3tome) oobemoM 200-250 cioB TeKcTa ¢ U3JI0KEHUEM CYyTH PaOOTHI.
B aHHOTa1MM HE peKOMEHYeTCs UCTOIb30BaTh ()OPMYJIbI, U3TOTABIMBAEMbIC B Ipa-
¢duyeckoM hopmare. AHHOTAIUS TIPECTABISET COOOM aBTOHOMHYIO YaCTh PyKOIIH-
CH, TIO9TOMY BCE BBOJIMMBIE COKPAIIEHUS U YCIOBHbIE 0003HAUYECHUS JIOJIKHBI ObITh
pactuudpoBaHbl 371eCh k€. Mojiens aHHOTAIuU A0 KHA OBITH CIIEAYIOIIEH:

l.

2.
3.
4.

Hcxonnpie 1aHHBIC

Llenb

UccnenoBarenbckas mpobiema

Ornucanue, yeMy MOCBSIIIEHA TaHHAS CTaThs
Onrcanre METOIOB / UCITOJIB3YEMbIX MaTEPHAIIOB
Pe3ynbrarel

Hayunsiit Bknag

BriBoan!

O6nacTh NPUMEHEHHUS

OrpanudeHus /HanpaBiIeHUs OyayIUX UCCIEIOBAHUN

KitoueBsie cnoBa (He 6oree 6),Touka B KOHIIE KITIOUEBBIX CIIOB HE CTABUTCS
CTpyKTypHUpOBaHHBIN TEKCT CTAThU:

paznen BBEJIEHUE. Kpartkoe n3noxenue, oTpaxaroliee COCTOsIHuE BOIIpoca K
MOMEHTY HaIllUCAHUS CTAThH U 11€JIb HACTOSIIIETO UCCIIEIOBaHUsA. BBISIBUTH aKkTy-
aJbHOCTb U HOBU3HY MCCJIEIOBAHMUSI, BBIIBUHYTh TUIIOTE3Y U HAMETUTH ITyTH €€
JI0Ka3aTelIbCTBA;

paznen METO/IbI. Onucanue METOAUKK UccienoBaHui. JlaeTcs moctarodHo
noapoOHoe onucaHue padoThl, s €€ BO3MOXKHOTO BOCTIPOU3BeeHUS. MeTobl,
OMmyOJINKOBaHHBIE paHEE, JTOJDKHBI COMPOBOXKIATHCS CCHIIKAMU: aBTOPOM OITH-
CBIBAIOTCSI TOJILKO OTHOCSILIIUECS K TEME U3MEHEHNS,

paznen PE3VYIIBTATBI. Kpome onucanusi S5KCIEPUMEHTOB B HEM JIOJKHBI IIPU-
BOJUTHCS JAHHBIE 00 MCTOUYHHMKAX HMCIOJb30BAHHBIX PEAreHTOB U COPOEHTOB
WM JIOCTATOYHO MOJIPOOHBIE MX XapaKTEPUCTUKU, MPUMEHSIEMBIX MpHOOpax,
CCBUIKM Ha TUIIOBBIE METOJUKH U T.I1.;

paznen OBCYXJIEHUE (pa3nen Mmoxxet 661Th 00beauHeH ¢ pazaenoMm PE3VJIb-
TATBI). daerca yoenutenbHOEe OOBSACHEHUE PE3YJIBTATOB U MOKA3BIBAECTCS UX
3HAYMMOCTb, YTOOBI UUTATEIb MOT HE TOJILKO CAMOCTOSITENIbHO OLEHUTh METO-
JTOJIOTMYECKHE TUTFOChI U MUHYCHI JJAHHOTO MCCJICIOBAHUS, HO TIPH JKEJIaHWUU U
BOCIIPOU3BECTH €rO0;

pasznen 3AKJIFOYEHUME. TlonBoasTcs OCHOBHBIE MUTOTH PaOOTHI, IPUBOISITCS
pPEKOMEHJAIMY U YKa3aHWE Ha JNaJlbHEeHINe BO3MOXKHBIC HAMPABICHUS HCCIIE-
JIOBAaHUM;

paznen BJIATOJJAPHOCTM. IlpuBoautcs npu HEOOXOAMMOCTH. ABTOpaM clie-
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JyeT BKJIFOUATh B HETO JIaHHBIE O JIOTIOJTHUTENIbHBIX HCTOYHUKAX (PMHAHCUPOBA-
HUS1, B TOM YHUCJIE HOMEpa MPOEKTOB U/Uiu TpaHToB. [lepeuncrnstorces nuua, op-
raHuzaiuu, QoHAbl U T.JI., KOTOPBIE OKa3aly KaKyl-JI1u00 MOMOIIL aBTOPY(am)
B IIPOBEJICHUH UCCIIEIOBAHMS, pa0OTHI U T. 1. (Hanmpumep, GUHAHCOBASI TIOMOIITb,
S3BIKOBAs (JIMHTBUCTUYECKAS ) TIOMOIIlb, [IOMOIIb B HAITMCAHUH CTaTbH WJIU MPaB-
Ka KOPPEKTYpPHI U T. 11.);

— Oubnuorpaduyeckuii ClUCOK.

8. Kondunukr untepecon. ObecneunBas 100pOCOBECTHOCT U HEMPEIB3SATOCTh MyOIH-
KyeMBbIX MaTe€pHaIOB HEOOXOANUMO MCKIIOUUThH BIMSIHUE JTHOO0T0 KOH(IMKTA UHTE-
pecoB. Penakropbl ¥ peLieH3eHThl HE UMEIOT IpaBa:

— OBITh CBsA3aHbI ((MHAHCOBBIMH OOSI3aHHOCTSIMU;

— OBITh CBA3aHbI C KOMMEPUYECKUMHU OpraHU3alUIMU, TaK WK HHAYE 3aMHTEPECO-
BaHHBIMH B MyOJIMKAIIMHA PACCMATPUBAEMOU CTAThU;

— CaMOYCTPAHSTHCS OT MPUHATHS PEIICHHUS O MyOJIUKaIlMU, Ha KOTOPbIE MOTYT I10-
BJIUSATH UX JIUYHBIC MOTHUBBI, YOCKICHUS WU TIPEAPACCYIKH;

— CBOEBPEMEHHO COOOIIAaTh O HATMYUH MOTCHIUATHHOTO KOH(PINKTA HHTEPECOB;

— JIOBOJIUTH JI0 CBEJEHUS aBTOPOB MPHUHSATHIN B )KypHaJie MOPSIAOK OCYIECTBIIE-
HUSl HE3aBUCUMOI'0 pelEeH3UpOBaHus (HampuMep, coollias 0 TOM, Kakasi 4acThb
CTaTel Mo/iBepraeTcsi BHEIIHEMY PELIEH3UPOBAHUIO);

— OTHOCHUTBCS K PYKOMHCSIM KaK K KOHQHUICHIIMATBLHBIM IOKyMEHTaM U TpeOOBaTh
TOTO € OT PEJAKTOPOB U PELIEH3EHTOB;

— 1100MBaTHCS CTPOTOTO pasneneHus GyHKIHA COTPYIHUKOB, YIaCTBYIOIIUX B pe-
JTAKTOPCKOM U JIEJIOBOM JI€ATEIbHOCTH JKypHaJa.

[Ipn onucaHuu KIMHUYECKUX HAONIOJCHUI HE JOMYCKaeTCs yNOMUHAHUE (paMUIHA
MalMEHTOB, HOMEPOB UCTOPUA O0JIE3HHU, B TOM YHMCII€ HAa pUCYHKaX. [Ipy M310KEHUH SKC-
NIEPUMEHTOB Ha KUBOTHBIX CJIEAYET yKa3blBaTh, COOTBETCTBOBAJIO JIU CONEPKAHUE U UC-
MOJIb30BaHKE J1a00PATOPHBIX KUBOTHBIX B COOTBETCTBUU C TPEOOBAHMUSAMH HaJJIeKallen
naboparopuoit npaktuku (GLP) m ¢ coGmroneHnemM OCHOBHBIX TojiokeHUi KoHBeHInn
Cogsera EBporibl «O0 0xpaHe M03BOHOYHBIX KHUBOTHBIX, UCMOJB3YEMBIX B AKCIIEPUMEHTAX
U B IpYTUX Hay4yHbIX Hensax», Jupekrusbl EBponelickoro mapinamenta u Cosera EC «O 3a-
IIUTE )KUBOTHBIX, MCTIOB3YEMBIX JIJI1 HAYUHBIX IIEJICi», a TAKKE HAIIMOHAJIbHBIM 3aKOHAM,
MpaBUiaM, IPUHATHIM B YUPEIKICHHUH.

Penaknus ocrapiisieT 3a co00i NMPaBO KOPPEKTHPOBATH MePeBOJl HA AHIVIMICKUM
si3bIK. J[711 BO3MOXKHO OoJiee TOUHOM mepenadu cmbicia U opdorpaduu crarbu mpu ee
MEePEeBO/Ie Ha aHIIMMCKHUM S3bIK aBTOpaM I1eJIeCO00Pa3HO MPEICTaBIATh Ha aHITIMICKOM
SI3BIKE CIMCOK MCIOJIb30BAaHHBIX B CTaThe CIEHUPUUECKUX TEPMUHOB, UMEHHBIX PEaKIIHii
Y PEaKTHUBOB, Ha3BaHUI OMOJOTMYECKUX 0OBEKTOB UCCIIEI0BAaHUS, TPUBUATIbHBIE HA3BAHUS
COEJIMHEHUH, NIpernapaToB U peareHToB. 1o npeaBapuTenbHOMY COITIACOBAHMIO C PEAK-
e ToCIIe MPOXOXKICHUS BCEX ITANOB PEIICH3UPOBAHUS U MPUHATUS CTAThbU [Tl Iy OIIn-
Kalluy, HEOOXOAMMO TaKXe MPeICTaBIATh (OTHOBPEMEHHO C OKOHYATENIbHBIM BaApUAHTOM
PYCCKOTO TEKCTa) MOJIHBIA aBTOPCKUM MEPEBOJl 3TOr0 BapuUaHTa CTAaThU HA AHMIMHCKUNA
SI3BIK WJIM 3aKa3aTh NIEPEBOJ] B pEAAKIIMU KypHaJa, BOCIOIb30BaBIIMCH ITOMOIIBIO Tpodec-
CHUOHAJILHOTO MepeBounKa. B cilyyae yoBIETBOPUTENBHOIO KaueCcTBa TAaKOro MepeBoja
OH OyzeT omy0IrKoBaH (Iociie peaaKTHPOBAHNUSA).
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AHIVI0M13bIYHAS BEPCHUS CTaTbU JOJKHA MO CMBICIY U CTPYKTYpe MOJHOCTHIO CO-
OTBETCTBOBATH PYCCKOA3BIYHON W OBITH I'PAMOTHOI € TOYKHU 3PEHUS AHIVIMHCKOIO
sI3bIKA.

PesynbTarhl U MOSICHEHUSI K TEKCTY, MPEACTABICHHbIE B BUJIE PUCYHKOB, TaOIMI] U Tpa-
(UKOB, pacmonararoTcsi HEOCPEICTBEHHO B TEKCTE TMOCTIE IEPBOTO YIIOMHHAHUS. B TekcTe
PUBOJIUTCS 00s3aTeNIbHOE yKa3aHue, Hanpumep: (Tadm. 1) wu (puc. 1).

Kaxxnas Tabnuiia qomxHa iMeTh HoMep (apadckumu iudpamu) U HazBaHue (6€3 cokpa-
HIEHUI), pacnojiokeHHoe Haja Tabnuieil. Bece rpadpl B Tabnuuax AOMKHBI UMETh 3arojio-
BOK, BCE COKPAIIEHHS JOJDKHBI ObITh paciii(poBaHbl B IpUMEYaHUH K TabmuIe. 3aroio-
BOK TaOJIMIIbI, €€ CONEPKUMOE U NMPUMEYaHUs JOHKHBI ObITh MPEACTABICHBI Ha PYCCKOM
U aHDIMICKOM si3bIKaxX. Mcmonb3yemsblil B Ha3Banuu Tadmuil mipudt: Times New Roman,
MOJYKUPHBIA KypcuB, 12 Keriib, HHTEpBaJl €IMHUYHBIH.

TaGnuipl, 3aHuMaroIMe 0oJjiee OHOM CTPAHUIIBL, TOJIKHBI OBITh TAKXKE MPE/ICTABICHBI
B OTJICIIbHOM TIpriiaraeMoM (haiiie ¢ COOMIOCHUEM BCEX BBINICONMUCAHHBIX TPEOOBAaHUN K
oopmIeHHIO.

Kaxxnpiii pucyHOK JOKEH MMETh HOMep (apaOckumu mudpaMu) U Ha3zBanue (6e3 co-
KpaleHui ), pacroIoKeHHOE IO/l pPUCYHKOM. Ecin B prCyHKe TPUCYTCTBYET MOSICHSIFOIITHNA
TEKCT, OH JIOJDKEH OBITh COKPAIIEH /10 MUHUMYMa, a BCE COKPAILEHUs JOJDKHBI OBITH pac-
mudpoBaHbl B NOSCHEHUH K pUCYHKY. Ha3BaHue pucyHka v MOSCHEHUS K HEMY JOJIKHBI
OBITh TIPEJICTABIICHBI HA PYCCKOM M aHTTIMICKOM SI3bIKaX C MCIIOJIb30BAHUEM CIICAYIOUIETO
¢dopmarupoBanus: Times New Roman, momyxupHbIii KypcuB, 12 Kerib, HHTEpBAJ €IH-
HUYHBIN.

Kaxxnplii ucnonb3yeMblii pUCYHOK JIOJKEH OBITh JOMOJHUTENbHO MPUIOKEH B AJIEK-
TpoHHOM BHJie B hopmare *.JPG, * . TIFF unu *.PNG c paspemenuem ve menee 600 nukce-
neit Ha aroim. [IpeanoYTuTensHBIM IS IBETHBIX M300pakeHuit seisiercst popmar *. TIFF,
11t pacTpoBoro nzoopaxenus — *.PNG. He Hy>kHO uCnonib30BaTh B TEKCTE CTaThU WUILTIO-
CTpanuu apyroro ¢popmara, He ykazanHoro Beimie (Hanpumep, *.GIF, * PICT, *. WPG) wm
MEHBILIETO pa3pereHusl.

I'paduku u aAuarpammsl, MpeJCTaBICHHbIE B CTAaThe, OPOPMIISIIOTCS] TaK ke, KaK U pH-
CYHKH, OJTHAKO OHU JIOJDKHBI OBITH JOTIOJIHUTEIEHO TPUIIOKEHBI B SJIEKTPOHHOM BHJIC B
¢opmare *.XLS, *.XLSX, *.PPT nnmu *.PPTX. Ilpeacrapnennas Ha rpaduxe uiu aua-
rpamme HH(pOpMaIHs J0KHA ObITh oopMIIeHa TaK, YTOOBI KaXKIbIH JIEMEHT ObLI XO-
POIIIO pa3INYUM U OTIUYHUM OT APYroro. Bech MOsSCHSIOMMIA TEKCT MOHKEH OBITH CBEICH
10 MuUHUMYMa. Pacimm@poBka MOsSICHSIONIETO TEKCTa JOKHA ObITh MpHiokeHa Huxe. Ha-
3BaHHE U MOSCHEHUSI JTOJKHBI OBITH MIPECTABICHBI HA PYCCKOM M aHIJIMICKOM SI3BIKAX C
MCIIOJIb30BaHUEM cienytomero popmarupoanus: Times New Roman, nmomyxupHslii Kyp-
cuB, 12 xerb, HHTEpBaI | MyHKT.
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[Tpumep odopmieHus: TaOTUIIBI:
Taonuua 3 — Aumumuxkpoonas akmugnocmes Hacmouxu (1:5)
(Oxcmpazenm — cnupm muioevtii 70%)
Table 3 — Antimicrobial activity of tincture (1:5) (extragent — 70% ethanol)

Tamm IMopsixoBerii HOMep pasBeneHus / Serial number of dilution
MHKPO-
opranmsma /
Microbial 1 2 3 4 5 6 7 8 9 10 11 12
strain
gsfﬁ;zlg&nas H:;)(/:TI?IO Hle:;)(/:TI\an HI;;)(/:T;IO H:;)(/:T:Io Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
f:l?;pil}éle?lcsoc- HZ:?EO Hle:"(r)jTIfIlo H::jT;}O Hle);)jTI?Io Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Esc%herlchla Pocra | Pocra | Pocta Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/ | Pocr/
coli uer / Nojuer / Nojuer / No Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth
Bacillus Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra | Pocra Pocr/ | Poer/ | Pocr/
cereus et / No|uer / No|ner / No|uer / No|Her / No|ner / No|uer / No|ner / No|Her / No Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth | growth | growth
Candida
albicans Hle)”l(“)(/:TEO Hle)"(r)(/:TIfIlo H::%:O Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth

[Ipumep odopmieHus: pucyHkKa:
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Pucynok 1 — /luaznocmuueckue rn1emenmeol 8 MUKPORpenapamax
¢ nosepxnocmu aucma (A) u uz maonemox (b):
1 —3nudepmuc, 2 — ycmouua, 3 — opy3nl
Figure 1 — Diagnostic elements in leaves (A) and in the tablets (b):
1 — epidermis, 2 — stomata, 3 — calcium oxalate druse crystals

89



Dapmayus u papmaronoeus T. 4 Ne 4, 2016

BUBJINOIPAOMYECKHI CIUCOK / REFERENCES

[utupyemas nureparypa nomkHa conepxars He MeHee 10 uctounukoB. He menee 50
NPOIIEHTOB HCTOYHUKOB U3 CIIUCKA JIUTEPATYPhI TOJIKHBI OBITh OIyOIMKOBAHBI 3a MOCIHE-
HUeE ISITh JIET, B TOM YHCJIE B )KypHaJlax, MHACKCUPYEMbIX B 0a3ax naHHbIX Web of Science,
Scopus, Science Index. Jlumbs B ciiydae HEOOXOAMMOCTH JOMYCTUMBI CCHUIKM Ha Oosee
pannaue Tpyasl. B cniucok aureparypsl HE Brittowarores yueOHbie mocoOusi, HOpMaTuBHbIE
Y apXMBHbIE MaTepHallbl, CTATUCTUUYECKHE COOPHUKH, Ta3€THbIC 3aMETKH 0€3 yKa3aHus aB-
TOopa, MoHOTpaduu, aBTopedeparsl U AUCCEPTAIUH.

B nutupyemon nureparype kenaresbHO yKa3bslBaTh HCTOUHUKH ¢ DOLL.

CTnib CChLIOK:

B crarbe HOMep(a) CCBUIKM 3aKJIIOYAeTCsl B KBaJpaTHbIE CKOOKM M CTaBUTCS B OJHY
auHUIO ¢ TekctoM. Homepa ccbutok (udpbl B KBaJApaTHBIX CKOOKAX) JOJDKHBI CTOSITH B
CIIUCKE JINTEPATypbl B TOM MOPSAJIKE, B KOTOPOM OHU YIIOMUHAIOTCS B TEKCTE.

ABTOp NOJHOCTBI0 HeCeT OTBETCTBEHHOCTh 32 TOYHOCTH OMOJMorpadguyeckux
HCTOYHHKOB, B TOM YHCJIe B IIepeBo/ie HA AHIVIMHCKUI A3BIK.

1. Pycckosi3biunblili BapuaHT - B coorBercTBum ¢ 'OCT P 7.0.5-2008.

CchUIKM B PyCCKOSA3BIYHOM BEPCUU CTaThU JIAIOTCS HA SI3bIKE OPUTHMHAIA.

Bce ccbuiku 10mkHBI OBITH 0(OPMIIEHBI €IMHOOOPA3HO: TOJIBKO C TOYKOHM, O€3 Tupe
Mexay dacTsimMu onucanus. CumBosibl Ne u & He HCIONIB3YIOTCS; HOMEp 00O3HaYaeTcs
nat. OykBoil N 6e3 ToukM mocie Hee; IBOMHOM KOCOoil uepToil oTaesnsercs onucaHue ooee
KPYITHOTO JJOKYMEHTa, Ha ()parMeHT KOToporo cebutatores. [lepes nBoitHo#M Kocoit ueproii //
Touka He craBuTcs. [Ipobensl 10 u noce // 00s13aTeNbHBI.

2. Aurnosisbiunbiii (REFERENCES)

Criucok nuTeparypsl Ha aHIUKACKOM si3bIke (References) — ciyxuT, B mepByIo ouepenp,
JUTSL OTCIICKUBAHUS IIUTUPYEMOCTH aBTOPOB U KypHaioB. [IpaBuibHOE ONMMCAaHUE UCTIONb-
3yeMBIX UCTOYHUKOB B CIHCKAX JIMTEPATYypPhl SIBISETCS 3aJ0TOM TOTO, YTO IIUTHUpyeMast
nyOnukanust OyIeT ydTreHa Ipu OIIEHKEe HAayYHOH JEATEIbHOCTH €€ aBTOPOB, a CIIEIOBa-
TEIBHO U OpPTraHU3alllK, PErHoHa, CTPaHbl. [1o IUTHPOBAHUIO KypHaJa ONpeAesIeTCs ero
HAy4YHbI YPOBEHb, aBTOPUTETHOCTH, 3(P(HEKTUBHOCTD AEATEINBHOCTU €r0 PEAAKIIMOHHOTO
COBETa U T.1.

Ha3Banus uCTOYHHUKOB U pabOT yKa3bIBAIOTCS MOJIHOCTHIO, 0e3 cokparnienuii. K crarbe
TIPUBOJISATCS] BCE aBTOPBHI.

B Oubnumorpaduyeckom cnucke aHIJIMIICKOI0 BADHMAHTA He 10NYCKAETCS MCIIOIb30-
BaHUE PA3JICTUTEIbHBIX 3HAKOB «/», «—» U «Noy.

Ilpumepovl opopmnenus oudbnuozpaguueckozo cnucka:

Onucanue cTaTby U3 )KypHaJa:

HA PyCCKOM:

EBceeBa C.b., CricyeB b.b. Hcnonb3oBanue NpupoOAHBIX MUHEPAIBHBIX COJEl B CO-
BPEMEHHBIX KOCMETHUECKHUX PELENTypax: aCCOPTUMEHT MPOAYKIIMH, XapaKTEPUCTHKA Chl-
pbsi U ocoOeHHOCTH TexHomoruu // @apmarus u papmaxomorust. 2016. Ne2 (15). C. 4-25.
DOI: http://dx.doi.org/ 10.19163/2307-9266-2016-4-2(15)-4-25.
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of Main Health Deterioration Risk Factors for Population Living on Territories of Active
Natural Management in the Arctic. Human Ecology. 2014, no. 1, pp. 3-12. (in Russian)

OnucaHue cTaTbU U3 WIEKTPOHHOIO KypHAJIa:

Ha pycCKOM

Kontoposuu A. D., Kopxy6aeB A. I, Dnep JI. B. [Iporuno3 robdansHoro sueproode-
CTICYCHHSI: METOJIOJIOTHsI, KOJTMYECTBEHHBIC OIICHKH, IPAKTUICCKUE BBIBOMIBI // MUuHepaib-
Hble pecypcbl Poccun. DkoHOMUKa U yripaBieHue: cereBoi xKypH. 2006. N5. URL: http://
www.vipstd.ru/gim/content/view/90/278/ (nara oOpamenus: 22.05.2012).

HA AHIVIHHCKOM

Kontorovich A.E., Korzhubaev A.G., Eder L.V. Forecast of global energy supply:

Techniques, quantitative assessments, and practical conclusions. 2006, no. 5. (In Russian)
Available at: http://www.vipstd.ru/gim/ content/view/90/278/). (Accessed: 22.05.2012)

Onucanne MaTepuaoB KOH(pepeHIMii:

HA PyCCKOM

BopounkoB A.B., Tepexos A.1O., [IssikoBa .H., JIsaxosa H.C. Bnusuue npenapara «Hy-
podeH, cynmno3uTopun pekTajabHble uId aeTeil, 60 Mr» Ha coaep)KaHue KalbLUsi U XJopa
B CBIBOPOTKE KPOBH HEIOJIOBO3pENbIX Kpbic // PazpaboTka, nccienoBaHue U MapKETUHT
HOBOU (papmarieBTUYECKON NMpoayKiuu: co6. Hayd. Tp. / [Isaturopckuit menuko-ghapmares-
TUYeCKUU MHCTUTYT. [Iaturopck, 2014. Bem. 69. C. 267-270.

Onucanue KHHT:
HAa PYCCKOM
®ypcet I MeToasl aHaTOMO-TUCTOXMMHUYECKOTO HCCIICIOBAHUS PACTUTEIbHBIX TKa-
Heil. M.:Hayka, 2008. 250 c.

HAa AHIVIMHCKOM
Swan M. Practical English Usage. 3 ed. Oxford: Oxford Univ. Press, 2005.
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N3mepenue pacxoaa v KOIMYECTBA KUAKOCTEHN 1 ra30B C MOMOILbIO CTAHJAPTHBIX CYXKako-
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INSTRUCTIONS FOR AUTHORS
«PHARMACY & PHARMACOLOGY»

Composed considering “Uniform Requirements for Manuscripts Submitted to Biomed-
ical Journals”, elaborated by International Committee of Editors of Medical Journals.

Timeliness, material novelty and its value in theoretical and/or applied aspects are the
general criteria for the publication of articles in “Pharmacy and Pharmacology” journal.
Editorial board organizes peer-reviewing of manuscripts.

“Pharmacy&Pharmacology” Journal is listed in the Russian Citation System (RCS),
open repositories of scientific information: Ulrich’s Periodical Directory, eLibrary.ru,
Biefeld Academic Search Engine (BASE), Open Archives Initiative, CrossRef, Socionet-
scientifif informational space, Directory of Open Access Scholarly Resources (ROAD),
Cyberleninka Scientific electronic library, Russian State Library, Research Bible, Google
Scholar, Russian Scientific Medical Journals (RNMJ.RU), All-Russian Institute of Scien-
tific and Technical Information of Russian Academy of Sciences, Academic Keys,Directo-
ry of Open Access Journals (DOAJ). Editorial board provides DOI-digital identifier.

“Pharmacy & Pharmacology” Journal publishes leading articles, original studies, re-
views, lectures, informational materials, peer-reviews. There is a place for discussions,
publications on the history of pharmacy, brief reports, and anniversaries. All materials are
peer-reviewed and discussed by the editorial board.

Articles are published in the following sections:

— reviews, lectures

— pharmacognosy, botany

— pharmaceuticaltechnologyandbiotechnology

— pharmaceuticalandtoxicologicalchemistry

— pharmacologyandclinicalpharmacology

— informationaltechnologiesinpharmacy

— organizationandeconomyofpharmacy

— economy and management of medicine

— pharmaceutical education

— brief reports

— discussions, peer-reviews, anniversaries, schools of thought, history of pharma-

cy and pharmacology
Editorial board asks the authors to follow guidelines
below while preparing the manuscripts for the journal
Manuscripts, formed without considering these guidelines,
will not be considered by the board

GUIDELINES FOR MANUSCRIPTS SUBMISSION
Manuscript subject to submission in “Pharmacy & Pharmacology” Journal requires
that: 1) the information described was not published previously; 2) it is not under consid-
eration in another publishing agency; 3) its publication was approved by all authors and
organizations, where the study was conducted 4) in case of manuscript submission, the ar-
ticle will not be published anywhere else in the same form in English, or any other langue,
including electronic form.
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The articles are sent to the editorial board by mail: pharmjournal@mail.ru,
journal@pharmpharm.ru, in *.doc or *.docx formats.

Electronic version must include: file with a text of an article, tables and figures.

If there are several authors, correspondence author should be indicated, his contacts:
address, telephone/fax number, and additional details (all authors’ occupation, scientific
degree, work place, area of expertise, e-mail, telephone, fax).

A manuscript must have an expert report, and covering letter (covering letter formed is
attached). Covering letter is signed by all authors or establishment director (authenticated
with a seal).

An article should be provided with an ORCID account (register of unique identifier of
scientists, and a way to connect researching activity with these identifiers).

All articles sent for “Pharmacy & Pharmacology” submission are under anonymous
(blind) peer-reviewing (manuscripts authors do not know peer-reviewers and receive a
letter with corrections).

After the peer-review procedure and article submission, the authors’ names are to be
changed (addition, removal, rearrangement). When sending the final version of the article
to editorial board, make sure that authors’ list is whole and formed considering the guide-
lines.

ATTENTION: Authors are fully responsible for the authenticity and originality of the
information represented in manuscripts. All manuscripts are to be checked for borrowings
in “Antiplagiat” system. Authenticity of manuscripts must be at least 80%, otherwise a
manuscript will be declined with no right to be published. If intellectual property rights
violation is detected, retraction of the articles published will be carried out in accordance
with COPE rules.

ARTICLE PREPARATION

“Pharmacy & Pharmacology” Journal publishes articles in Russian and English lan-
guages with an abstract.

The entire article (text, tables, notes, titles, foreign language insets, references, in-
scriptions under the figures etc) is typed on the computer in Times New Roman, 14 pt.,
1 spacing, and margins: 20 mm from above and below, 30 mm from the left, 20 mm from
the right. All pages should be consequently numbered.

Total volume of the original article should not exceed 15 pages (A4 sheet), short report
volume is 4 pages. The volume and layout of other works (review, lecture etc) should be
coordinated with editorial board in advance.

A manuscript must follow this plan:

1. UDC index

2. Article title

3. Initial letters and authors’ surnames

4. The whole names with addresses of the establishments, to which authors belong. If

authors work in different establishments, the links of each author with his organiza-
tion is manifested with upper case numbers.

5. An abstract with 200-250 words of typed text with article’s content. It is not rec-

ommended to use formulas in graphical format. Abstract is an autonomous part of a
manuscript, therefore all the acronyms must be deciphered herein.
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An abstract must contain:

Initial data

Objective

Research problem

Description of what an article is devoted to
Description of methods/ materials involved.
Results

Scientific contribution

Conclusions

Area of application

Limits/directions of the future studies

6. Keywords (6 at most), no dot at the end
7. Article must follow the structure:

INTRODUCTION section. Brief summary, which reflects the problem by the
time of articlewriting and a purpose of the study. To show the timeliness and
novelty of the study, to make a hypothesis, and to find ways of its proving;
METHODS section. The description of the methods of a study. There must be
rather detailed description of the work of its reconstruction. Methods, published
before, should be attached with references: author only describes the changes
referred to a theme;

Apart from the description of the experiments it should contain data about the
sources of the reagents and sorbents used or their quite precise characteristics,
equipment, reference to the typical methods etc;

DISCUSSION section(the section may be joined with RESULTS section).
There’s a grounded interpretation of the results, demonstration of their signifi-
cance, for reader not only to estimate methodological advantages and disadvan-
tages of the study but to reconstruct it as well;

CONCLUSION section.There are principal conclusions of the paper, recom-
mendations for the further studies;

GRATUTUDE section. If necessary. Authors should point out the data additional
funds, including numbers of grants. It should include persons, organizations, funds
etc., which implemented some assistance to the authors in their study, work, etc.
(for example financial, linguistic assistance, correction, writing assistance etc);
References.

8. Conflict of objectives. Providing scrupulosity and open-mindness of the materials
published, it is necessary to exclude the influence of any conflict of objectives. The
editorial board and peer-reviewers do not have right to:

be bound with financial responsibilities;

be bound with commercial organizations, interested in publication of the article;
itself from taking a decision about publication, which can be influenced by per-
sonal motives, believes or narrow mindness;

to inform about a potential conflict of objectives;

to inform author about the process of an independent peer-review (for example
informing about which part is under external peer-review);
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— to consider manuscripts as confidential documents and require the same from
editors and peer-reviewers;

— to strive for a strict division of functions of employees who participate in edito-
rial and business activity of the journal.

Patientssurnames, clinical histories’ numbers are not allowed to be used while describ-
ing clinical studies, including figures. Describing the experiments on animals you should
point if the use of laboratory animals corresponded to the GLP requirements and principal
rules of European Council Conventions “On the protection of animals, used in trials and
other scientific purposes”, Directions of European Parliament and Council of European
Union “About the Protection of Animals Used in Scientific Purposes”, as well as national
laws and regulations of the establishment.

Editorial board is able to correct English translation. Authors are recommended to pro-
vide in English a list of specific terms, reactions, reagents, biological objects names, trivial
names of compounds, drugs, used in the article for the best possible interpretation of the
text’s massage. After the completion of all the stages of the peer-reviewing and applying of
the article, a full author translation of the final version of the article into English must be
done, or ordered in the editorial board of the journal, using the services of the professional
translator. If translation quality is satisfying it will be published (after editing).

English versionof the article mustcoincide with a structure and meaning of a Rus-
sian article and must be grammatically correct in English.

The results and illustrations, provided as figures, tables, and graphs are put into the text
right after the first mention. There should be an indication in the text, for example: (table
1) or (figure 1).

Every table should be numerated (with Arabic) and named (without acronyms) above
the table. All graphs in tables should be titled; all acronyms should be deciphered in the
table notes. Table title, its contents and notes should be provided in Russia and English
languages. Table titles font is Times New Roman, bold italic, 12, 1 interval.

Tables with more than one page should be sent in a separate file considering all the re-
quirements mentioned above.

Every figure should be numerated (with Arabic) and titled (without acronyms) under
the figure. If the figure contains some explanation, it should be as minimum as possible; all
acronyms should be deciphered in the figure notes. The figure title and its notes should be
provided in Russian and English languages with the following format: Times New Roman,
bold italic, 12, 1 interval.

Every figure used in the article should be additionally attached to the document in
* JPG, *.TIFF or *.PNG with at least 600 px/inch definition. *.TIFF is a preferable format
for color images, and *.PNG is preferable for bit image. Do not use another images format
(for example *.GIF, *.PICT, *.WPGQG) or images with less definition.

Graphs and diagrams, presented in an article are formed as well as figures, however they
should be additionally attached to the electronic version in * XLS, *. XLSX, *.PPT or *.PPTX.
The information in a graph or diagram should be formed so every element would be clearly
seen and distinguished from another. Entire descriptive text should be minimal. Deciphering
of the descriptive text should be attached below. Name and descriptions should be given in
Russian and English languages, using Times New Roman, bold italic, 12 size, 1 interval.
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Table form example:

Taonuya 3 — Aumumukpoonas akmuenocmo nacmouixu (1:5)

(3xkcmpazenm — cnupm 3munoewiii 70%)

Table 3 — Antimicrobial activity of tincture (1:5) (extragent —70% ethanol)

MTamm INopsinxoBeiit HOMep pasBeneHus / Serial number of dilution
MHKPO-
opraHmusma /
Microbial 1 2 3 4 5 6 7 8 9 10 11 12
strain
Esﬁgi%?;nas Hl;;)c/:T;;O HZ:(/:;:O Hle);)(/:TIro HE;)(/:T;IIO Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
S:lzp;l};:lcsoc_ HZ;)(/:T;O Hz:jTIilio HZ;)STI?IO HZTO(/:TI?O Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Pocr/ | Pocr/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth | growth
Escherichia Pocra | Pocra | Pocra
~ Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/
coli uer /Nojer / Noner / No Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth
Bacillus Pocra | Pocra | Pocra | Pocta | Pocra | Pocta | Pocra | Pocra | Pocra Pocr/ | Poer/ | Pocr/
cereus et / No|uer / No|ner / No|uer / No|uer / No|uer / No|uer / No|uer / No|uer / No Growth | Growth | Growth
growth | growth | growth | growth | growth | growth | growth | growth | growth
Candida
albicans HZ??T;IO HZS?TI:O HE:ST;}O Pocr/ | Pocr/ | Pocr/ | Pocr/ | Poct/ | Pocr/ | Poct/ | Pocr/ | Poct/
Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth | Growth
growth | growth | growth

Figure example:

)

I|IIII IIII|II‘I [l

|

|

'J Ijulqllll‘fflll

|

|

Pucynox 1 — /luaznocmuueckue 31emeHmol 8 MUKPORPENRApamax ¢ nogepxuocmu aucma (A)
u u3 maonemox (b):
1 —3nuoepmuc, 2 — ycmouuya, 3 — opy3nt
Figure 1 — Diagnostic elements in leaves (A) and in the tablets (b):
1 — epidermis, 2 — stomata, 3 — calcium oxalate druse crystals
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REFERENCES

Literature quoted should contain at least 10 resources. At least 50% of the resources
from the references list must be timely (published recent 5 years) including journals, which
are listed in Web of Science, Scopus, Science Index. There can be references to earlier
literature only if necessary. References do not include educational aids, normative and
archive materials, collected statistics, newspapers articles without an author, monographs,
author abstracts, and dissertations.

Resources with DOI are desirable to be in references.

References form:

Numbers of references are written in square brackets and are at one line with a text.
References numbers (in square brackets) must be in order of their mention in the text.

An author is fully responsible for an accuracy of references including English
translation.

1. Russian version - according to GOST P 7.0.5-2008.

References in Russian version are given in original language.

All references must follow the same template: only with a dot, without a dash between
description parts. Symbols like Ne and & are not used; a number is pointed with N without
a dot; description of a bigger document of reference is separated with a double slash. There
is no dot before double slash //. Spaces before and after // are obligatory.

2. English (REFERENCES)

References in English serve the detection of citation of authors and journals in the first
place. Correct description of the resources used in the article is a guarantee for a publi-
cation quoted to be considered while estimating the scientific activity of its authors, and
therefore the organization, region, country. Scientific level, credibility, efficiency of its
editorial board activity etc are determined by the journal’s citation.

Resources and papers names are given in full form, without acronyms. All authors are
indicated.

It is not allowed to use signs like //, -, and Ne in English references.

Examples of References lists:

Description of a journal article:
In Russian:

EBceeBa C.b., CricyeB b.b. Mcnonb30BaHue NpHUPOJHBIX MHUHEPAIBHBIX COJEH B
COBPEMEHHBIX KOCMETHYECKUX PEleNnTypax: aCCOPTUMEHT MPOAYKIIMH, XapaKTePUCTHKA
CBIpbsi U 0cOOeHHOCTH TexHoJoruu // @apmarius u papmakonorust. 2016. Ne2 (15). C.4-25.
DOTI:http://dx.doi.org/ 10.19163/2307-9266-2016-4-2(15)-4-25.

In English

Chashchin V.P., GudkovA.B., Popova O.N., Odland J.O., KovshovA.A. Description
of Main Health Deterioration Risk Factors for Population Living on Territories of Active
Natural Management in the Arctic.Human Ecology.2014, no. 1, pp. 3-12. (in Russian)
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Description of an electronic journal article:
In Russian
Konrtoposuu A. 3., Kopxy6aes A. I, Dnep JI. B. [Iporno3 miobansHoro s3ueprooode-
CTICYCHHSI: METOJI0JIOTHsI, KOJTMUYECTBEHHBIE OLIEHKH, IPAKTUYECKUE BHIBOMIBI // MuHepaib-
HbIe pecypcebl Poccun. DxoHomuka u ynpasnenue: cereBoi xkypH. 2006. N5. URL: http://
www.vipstd.ru/gim/content/view/90/278/ (nara ob6pamenus: 22.05.2012).

In English

Kontorovich A.E., Korzhubaev A.G., Eder L.V. Forecast of global energy supply: Tech-
niques, quantitative assessments, and practical conclusions.2006, no. 5. (In Russian) Avail-
able at: http://www.vipstd.ru/gim/ content/view/90/278/). (Accessed: 22.05.2012)

Description of conferences materials:
In Russian
Boponko A.B., Tepexo A.IO., IpaxoBa N.H., JIsixosa H.C. Bnusiuue npenapara
«Hypoden, cynmosutopun pektampHble s AeTeid, 60 Mr» Ha comepKaHWe KalbLus
U XJIOpa B CBHIBOPOTKE KPOBU HEIMOJIOBO3pENbIX Kpbic // Pa3zpaboTka, mccienoBaHue u
MapKETUHT HOBOH (papMaleBTHUECKOW MpoayKIuu: cO. Hayd. Tp./ IIsTuropckuii Meauko-
¢dapmanepruyeckuit UHCTUTYT. [Iaturopck,2014.Boimn. 69. C.267-270.

Books description:
In Russian
@ypcr ['I. Mertoasl aHAaTOMO-THCTOXMMHMYECKOIO HCCIENOBAHUSA PACTUTEIBHBIX
Tkaneil. M.: Hayka, 2008. 250 c.

In English
Swan M. Practical English Usage. 3 ed. Oxford: Oxford Univ. Press,2005.

GOST Description:
In Russian
I'OCT 8.586.5-2005. T'ocynapcTBeHHass cucTeMa 00ecredeHusl eIMHCTBA U3MEPECHHUI.
N3mepenue pacxoma M KOJIMYECTBA KUAKOCTEHM M Ta30B C IMOMOIINBIO CTaHJIAPTHBIX
cyxatouux ycrporcts. M. :Crangaptundopm, 2007.143 c.

In English

GOST 8.586.5-2005.Method of measurement.Measurement of flow rate and volume of
liquids and gases by means of orifice devices. Moscow, Standartinform Publ., 2007. 10 p.
(In Russian)

It is recommended to use original article reference on the dissertation paper instead
of the references on the dissertations and author abstracts of dissertations,
because dissertation are considered to be manuscripts
and are not considered a published source.
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